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: ‘ : I. INTRODUCTION AND SUMMARY

This first section is intended to serve as a condensed version of the total
report. This is accomplished by augmenting the usuallintroductory material on
background, purpose, and organization with a fairly comprehensive summary of
the report. Thus, this section can be used to glean the key points of the total
report prior to complete perusal of the repoft; it can also be read in lieu
of the total report by individuals who have no need to delve inté the details
contained in subsequent sectioms. |

\ A. Background » :

1. Original'Concept of PROMACS

E On 24 January 1966, é. joint ACIC/Contractor group began data collection
" = and analysis efforts to determine the requirements for a computer-assisted
PROMACS for ACIC. 'In'the earliest stages PROMACS was conceived as a management

toot to be used essentially by the Production and Distribution Plaat for
prc...tion planning, scheduling, and controlling activities in support of

cha:r. production goals in any given year.

Z. txpanded Concepi: of PROMACS

The joint ACIC/Contractor study group published its first PROMACS

progress report on 14 April 1966. This report and formal briefings on their
findings were rev.iewed by ACIC during May 1966. From the report an< the briefings.
‘ A it became obvious that PROMACS had been expanded to include all ACIC elements
which actively influenced or required prodﬁction programmlng; scheduling, and
status data from ACIC's primary mission fuhctional area. As a result,.the group

recsmmended the development of a broadly based PROMACS to achieve four major ‘o

' ‘ ob ectives:
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(1) Integrated Production Status Reporting System
(2) Production Planning Fa&tors Data Base
3) 'Computer Assisted Production Scheduling Model

(4) Production Cycle Simulation Model

b.  ACIC generally concurred with these findings and the recommendation

that first priority be given to the development of an Integrated Status Reporting:

\

System. However, ACIC also felt that prior to detailed PROMACS design and

development there was a need for a clearer indication of the interrelationships

of all PROMACS objectives, a more comprehensive description of the proposed

objectives, and a time-phased development plan for achieving these objectives,

Accordingly, in June 1966 ACOC directed the group to prepare a planning document

which addressed these needs.
B. Purpose

This report constitutes the required pl;nning document and has_thrée
major purposes

1. To restate the overall PROMACS operational concept and clarify the

interrelat.onships between the four basic objectives.

i, .o propose the long-range phases of the PROMACS objectives, and the

ACIC “ontractor group's short-range activities in the initial development of
these objectives.

3. To present preliminary design deécriptions of the four PROMACS
objectives.

C. Organization

This document is divided into five sections:

1. An introduction and summary which provides an overview of the document's

key points.
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2. A redefinition of the overall PROMACS concept predicated on the .
restricted scope of PROMACS within the context of a total ACIC ﬁanagement
Information System.

3. A description of the proposed time-phased development activities of
the PROMACS concept.

4. A fairly detailed, but préliminary design description for each of the
four PROMACS objectives.

5. A listing of conclusions and recommendations.

. D. Summary

This document: 1) presents the scope, and thus the limitationms, of
PROMACS as presently conceived, 2) shows the logical phases‘of development to
be followed in order to convert'concept to reality, and 3) discusses ail
available design aspects considered to date for each PROMACé objective. A
summarization of sections II-IV, which details each of- these three areas,“
wil! follow. Thé conclusions and recommendations (section V) will be repeated
verbatim.

1. PROMACS - Operational Concept

In reviewing reactions to the preliminary operational éonéept for
PROMACS, it appeared to the ACIC/Contractor group that a stroﬁg possibility
existed that PROMACS was being viewed as a total ACIC Management Information
System. In order to place the PROMACS operational concept into proper perspective,
the group decided to first describe the role of PROﬁACS as one of several
sub-systems in a total ACIC Mdnagemenf Information System. Once this was
accomplished, a restatement of the overall PROMACS operational concept was -
prenared. |

a. PROMACS and a Total ACIC Management Information System

Approved For Release 2008/06/05 : CIA-RDP73TOO325ROOO100040004;5
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(1) PROMACS is a prime management tool for the production (primary .

mission function) area of ACIC. Organizationally its key users are the Directorate

of Operations and the Production and Distribution Plant. If is identified with
the Production sub-system in a conceptualized total ACIC Management Information
Sysfem comprised of the following éub-systems:

. Production

. Personnel

. Material

. Accounting

Administration
(2) Because of the nature of ACIC's primary.mission function

PROMACS will supply a large segment of ACIC's management information needs;
nevertheléss, PROMACS is still something less than. a total managemént information
system. For example, PROMACS can predict a certain skill level shortage which
will impact production, and present the problem to Personﬁel for resolution.
To properly address the problem, the Personnel - not PROMACS - sub-system
should have detailed information available on such items as: proper recruitment
actions, civil service standards, register listings, most 1i£e1y sour?e of
applicant:, probable GS rating needed to attract personnel, availability of
in-hcuse training courses, etc. Thué, PROMACS interacts and has data exchange
.with each of the othefﬁﬁub-systems. However, resolution of problems within a
functioﬂal sub-system aréa must be resolved by the sub-system managers on the
basi of function-oriented data évailable to them through their suB—system -
not ’ROMACS. This concept does not exclude the feasibility of a master data

base containing data required by each of the five sub-systems. By use of a
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‘ ‘ master dgta base duplication of basic data usable by all sub-systems would
be minimized or eliminated.
b. Operational Concept of an Overall PROMACS
(1) The four basic objectives recommended for achieving PROMACS
are essentially.unchanged and designated as follows:

. PROMACS Data Base

‘e Integrated Status Reporting System (ISRS)

. Computer Assisted'Programminé/Scheduling (CAPS) Model

. Simulation Model

(2) At that point in time where all objectives of PROMACS have
been achieved, the sequence of operations in a ﬁypical PROMACS cycle wou1d 
generally be as follows:

. ACIC management, programming and production analysts

. query the Simulation Model ;for optimum alternatives in allocating resources to
meet the year's production goals or unprogrammed assignments.

. The Simulation Model prqduces mathematically optimum
alternatives based on total available resources and requirements information drawn
from the PROMACS Data Base.

. | ACIC management applies human judgment factors to the
mathenatically derived alternatives to account for institutional and personnel
consideraticns. These factors establish the parameters which are input as
constraints to the CAPS Model.

The CAPS Model. accepts the parameters,_and draws from
production and resources information in the data base to output production programs
and schedules; The data base is automatically updated with the new programé and

i schedules in order to support the ISRS.
‘In support of the ISRS the PROMACS Data Base furnishes

the information for computer generation of recurring status reports. It also
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furnishes accurate, timely, and comblete data at various levels of summarization
in order to assist the ISRS in responding to special queries.
(3) Thus, the overall PROMACS will meet ACIC's production

management requirements of providing: .

. ‘ Integrated, stratified production status feports.

. Compufer assistance to the programming and scheduling
functions.

. Computer assistance to determine alternatives for !

optimizing allocation of resources to programmed and‘unprbgramméd assignments.
2, Proposed Development Plan for PROMACS

The proposed development blan for PROMACS 1is presénted ir text and
PERT chart form in section III for both the long-range development (té coc)
and the short-range activities (to 1 December 1966). For purposes of this
summary the PERT charts have been generalized to show significant milestones
in Gantt chart form (Figure I-1 and I-2). 1In addition there is a brief discuséion
on fROMACS computer equipmeht requirements.

a. Long Range Development of PROMACS Objectives

(1) PROMACS Data Base 5

The dgta base will be developed in three major phases as
fqllows:

Phase I - Contains information required to support selected
production status reports in support of the first phase of the ISRS.

Phase II - Expanded to support additional ISRS requirements,
and the first phase of the CAPS Model which will match gross resources against
requirements.

Phase IIi'— At COC tﬁe data base will be supporting a

greater variety of status reports internal and external to ACIC. It will also

support the second phaSeldf the CAPS model and the first phase of a preliminary

‘
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PROMACS MAJOR MILESTONES (LONG RANGE)

OY 1966 IJ CY 1967 7 IJ cz 19§8 lJ oy 1369 _
MILESTONES g g ﬁ v TOA g Py AP0 g
DATA BASE
Data Base File Design | y POST COC
Phase I - Data for Initial ISRS A | - - __coc —1
Phase II - Data for Status Reporting
and Scheduling _ v
Phase III - Data for Status Sched. . .
. " & Simulation ) . ) Yy
Phase IV- - Data for On-Line Capability o ) v
SRS
Phase I - Initial Status Reporting ) g
Phase II - Expanded Status Reporting : ‘ '“ ¥y
Phase III - Status Reporting for All Levels - — Y Y
Phase IV - On-Line Capability A ‘ v
s :
Phase I - Matching Gross Requireménts vs.
Resources T y
Phase II - Detailed Sched. & Loading Y ' _ : v
Phase IIT - On-Line Capability ) ‘ . v
SIMULATION MODEL
Phase I - Initial Model : ) S ‘. : — A
Phase FI - On-Line Capability . » v
_SYSTEMS ANALYSIS & DEVELOPMENT PLAN | ¥

_ FIGURE T - 1 .
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Simulation Model. .Data will be structurea along chart process lines eo that

programming, scheduling, and simulation activities can be investigated for

end item products, using all or varying combinations of the charting processes.
(2) Integrated Statue-Reporting System

_The ISRS will be developed in four major phases as follows:

Phase I - Maximum use will be made of the computer for
production of reports on status of jobs in work and completions.

(Phase 11 - Additional users will be serviced at ‘this point
with reports on performance of personnel, and utilization of equipment and.
materlal in addition to job status reports.

Phase III-1 - Status reporting can now be accomplished on
a process as well as end item basis. This will permit automatlc reportlng at
more definitive and meaningful points in the production cycle to a greater
variety of users.

Phase IIi-Z - Status reporting dara will be automatically
updated by programming and ‘scheduling changes incorporated into the data base
by the second phase of the CAPS Model. Furthermore, all normal recurring textual
status reports will be computer generated, and special query status reports can
be more easily collated with computer assistance. |

(3) Computer Assisted Programming and Scheduling Model

The'CAPS Medel will be developed in two major phases as
follows:

Phase I - Primarily useful as a planning instrument. Major
outputs will be gross listings of alternatives in which resources may be matched
against requirements, borhifor the current year and the seven year period ef
the Consolidated Intelligence Program (C1IP).

. L.

-/
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Phase II - A sophisticated representation of ACIC's brogramming
and schedullng procedures. The model will draw from data formulated on chart
processes tc program and schedule the allocatlon of resources on the basis of
human input constraints defining priorities, time, specific resources, etc.'

(4) Simulation Model

The first phase of a preliminary simulation model will be

able to generate optimum alternatives to resource allocation problems on the

basis of total requirements and available resources. Only quantifiable constraints

can be imposed, thus creating the greater flexibility to present management with

. more choices to which human factors judgments may be applied for determining

the final course of action chosen.
b. Short Range System Design and Analysis Activities '

Planned short range activities call for division of the group
efforts into the two primary areas of: 1) defining the dafa elements in the
PROMACS data base in order io begin implementation of the ISRS, and 2) refining
the analysis of the overall PROMACS operational requirements and functional
description. The milestones depicted in Figure I-2 or the PERT chart (Fig. III-3) in
section III form adeqﬁate descriptors of the detailed activities planned.

c. Equipment Requirements

(1) Current Needs and Status —(The ACIC calendar year 1966 CIP
specifies remote communication stations and data collection devices for the
use of PROMACS starting in FY 67. Although this equipment will be needed, it
is not required as early as stated in the CIP. The data gaﬁhering devices'
will be required in FY 68. The remote‘communication stations should be available
by FY 70.

(2) Anticipated Equipment Characterietics - The initial phase

~of PROMACS will use a RCA 501 computer, card to tape batch processing, and a
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ACTIVITY

CALENDAR Y.

AR_1966

AUGUST

SEPTEMBER

OCTOBER

NOVEMRER

I. INTEGRATED STATUS REPORTING SYSTEM/DATA BASE
A. Design
1. Review existing Systems & Requirements
2. Define System Formats & Procedures
3. ACIC/PRC Mgmt. Review & Concurrence
4., Phase I 1ISRS Design

B. Equipment
1. Define Equipment Requirements
2. ACIC Review & Concurrence

C. Software Program
1. Define Programming Requirements
2. Finalize Write-Ups & Assign
ACIC Programmers
3. Assign Contractor Programming Support

D.Data Base (Data Requirements)
1. Define Data Elements & Storage Requirements
2. Complete Phase I File Design

I 4

II. SYSTEM ANALYSIS AND DEVELOPMENT PLAN
A. Preliminary Design
B. Draft Report
C. ACIC Review & Concurrence
D. Analysis Documentation (SA & DP)

FIGURE I - 2
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sequential access data base. This configuration will be used to produce the
early status reports, but its utility for the total PROMACS is limited. In
order to realize the full potential of PROMACS, a real time, on-line system is
anticipated. Such a system will utilize a computer with time-sharing capability,
a random access mass storage device, remote¢c0mmunication stations, and on-line
input/output capability. This system will be able to interrupt a procesé,
respond to a query, énd then continue with_the original processing. Random
access mass storége will allow the accessibility of data thét will be required.
for the PROMACS objectives. Man to computer communications from remote stations
will allow the full use of the computer and the data base for progéamming and
scheduling, and for determining the effect of proposed solutigns to a production
problem. |

3. Preliminary Design Description for PROMACS Objectives

This section provides as much detail as is currently available or . e
design characteristics for each of the four PROMACS objectives. The information '
essentially furnishéd on each objective is a general description, an analysis of
the input/output data elements, the manner in which the data is manipulated, and
the relationship of a given objective to the other PROMACS objectives.

a. PROMACS Data Base
(1) The PROMACS Data Base will be a.comprehensive collection of

management information ultimately stored on a random acéess magnetic storage
device and operated on by a computer. The Aata base will be one set of co-
ordinated files in which minimum or no dupliéation of basic data exists. It

will be a store of up-to-date, accessible, unit data compréﬁensive enough to

serve as the base for preparation of any required primary mission ‘function

Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040004-5




information or report. Thus, it will serve as the nucleus of the PROMACS in

direct support of the ISRS, and CAPS and Simulation Models.

(2) Historical and in-process information on individual jobs
will be carried by the data base until the job is completed. At the end of
a fiscal year, the entire data base will be printed out for permanent record
purposes.

(3) The PROMACS data base can also serve the secondary purpose
of furnishing varied format outputs of its contents to those offices not
directly concerned with production but able to use aspects of the production
data in support of their assigned functions. Thus the PROMACS éata base could
be the origin of a tota}.management information system data Base.- To accomplish
this, the basic units o£ data will be structured in a manner that is not directed
towards the requirements of any particular organizatiomal functién or report.

'(4) The data base will be divided into two major categories with

four prime elements of data in each category as follows:

Production Category Resources Category
Planned Production . Personnel ,
Production Status . = Materiel
Process Definitions . Equipment
Production Standards . Contract

(5) The main function of the data base will be to provide
data for status reports, computer programming and schedulihg, simulation
accivities, and answers to special queries bearing on accomplishment of primary
mission objectives. However, because of the large amount of data necessary to
support PROMACS, this data base could serve as the foundation for a master
data base servicing the total ACIC management information system conceptualiéeﬁ
‘in section II.

i
l
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b. Integrated Status Reporting System
(1) The ISRS will be a management tool utilizing an,Electronié
Data Processing System to provide all levels of ACIC management with pertinent
data to assist them in planning, scheduling, and controlling the production
"effort. The reporting system will be oriented to the evaluation of production
status and performance. The goal of thé reporting procedures will be tovprovide
management with quick access to reliable information for timely decision and
dynamic control actionms. Thérefore, the reporting system will be designed to .
provide status information onvthe basis of one week's normal cycle reporting
span. In addition special high priority reports on weeklyyactivities will be
available in a few hours.
(2) The concept of integrated status reporting does not visualize
a rigid reporting format for all organizational elements. Although some degree
of standarization will be possible for common data, individual reports will be
flexible and structured to pfésent significant facts and useful information on
which management officials can act quickly. To this end, the ?eports will

)

contain, among other things, job status, manpower, equipment, material resource,

contract, and performance data. Production performance and related information
will be summarized against individual line item numbers as contained in Format
Six of the Consolidated Intelligence Program (CIP).

(3) 1In general, ACIC management pefsonnel have a requirement
for timely information of three principal types for planning, scheduling'and
controlling production as follows:

Long range programs and requirements - This type of

information is required by upper management levels at ACIC to maintain an aware-

ness of those factors which could affect future operations of ACIC.

Eapey

13
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. Assignments in the production process - Information in
this category is of high value to the Production and Distribution Plant for
scheduling and controlling items in work.

. Assignments produced - This Caﬁegory of information is
needed to permit analysis of production aicomplishment at periodic intervals
to determine schedule slippages and identify potential and actual problem areas.

(4) Data input requirements in support of the ISRS center om
utilization of personnel; material, equipment, and contract activities as
related to a specific job; The type of information generally requifed will be
that contained on current daily labor cards, material‘cost cards,‘equipment
utilization cards, and contractor activities. With this tyée of minimum input
daté, many varied output report formats can be devised. This input/output
relationship between ISRS data elements is reflected in the table forming
Attachment 1.

(5) A representative listing of the types of reports which can
be.produced by the ISRS in its early development phases is as follows:

M Job Status |

. Completion

Program Analysis
Resource Utilization
Manning Status
Quality Control

(6) A standardized coding system will be uséd éo provide systematic
integration of reports for various levels of ACIC and external management. The

coding system will include, but not be limited to such itemstas:

Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040004-5
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Line item codes

. Specific assignment numbers

. Job identification numbers

. Skill designators

. .Function designators

. Specific operation codes

. Quality control codes

. Resource accounﬁability codes

Cost center codes
. Direct material cost codes
. Others
c. Computer Assisted Programming and Scheduling
(1) Computer assisted programming and scheduling is a technique

whereby the large memory and the rapid, accurate computational capabilities of
a computer are combined with the experience and judgement capabilities of
technical personnel to perform programming and scheduling functions. The
general pattern in computer-assisted programming and scheduling can be divided
into the following steps.

. .Problem definition

. Input to the’computer

. Computer proceséing

. Data output from the computer

. Data analysis
. 'Use of simulation model (optional)
. Programming/Scheduling action

. Updating the data base

. Reiteration of previous steps (as required)

Approved For Release 2008/06/05 CIA-RDP73T00325R000100040004-5
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. (2) Computer assisted programming and scheduling will utilize

information contained in the following elements of the PROMACS data base:

. Material status . Process definition
Manpower status . . Production standards
. Equipment status . " Production -
l . N

. Contract status . Planned Production
(3)‘ &he computer software package will be aesigned to prbduce
data useful in tﬁe preparation of Format Six to the CIP, Allocation of Resources
and Production Commitments Document, Production Plans, and Production Schedules
i . geared to various organizational and functional levels. This will require job
inputs showing:
Complete job identification number .
’ | . Type of job and degree of difficulty.
~Time period requirements.
. ’ (4) For each job input processed, summary listing outputs will’
; include such factors as: 9 |
Total resources used in each selected time period.
Totals for eachaof the CIP seven year time periods.
"Projection of the status of each fesource pool, based ’
on the status as of a given starting date. .

i . Grouping of resources projected to be used by each

Division for each time period.

.. - Grouping of resoﬁrces used for each program for selected
time intervals.
. Listing of each job in order of starp'time grouped by
. branch and section.
. Exception reports which will pinpoint jobs and time

periods in which there is a conflict between resources scheduled and resources

available.
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(5). Typically the PROMACS will support computer-assisted
programming and scheduling in a four-stép sequence. The first step is the
analysis of the available data provided by the ISRS. The second step is the
job definition manual input. The computer-assisted programming and scheduling
software package, utilizing the data base, will provide a preliminary schedule
and pertinent summary data on resource status versus requirements. During the
third step the analyst willlevaluate this data. If conflicts exist he may
elect to utilize the Simulation Model to obtain additional information and
alternatives. The programming and scheduling decisions are then made and the -
data base is updated during the fourth stép. Thus, the combined utilization of
the CAPS Model supported by the PROMACS Data Base, ISRS, and Simulation Model
forms a powerful tool to aid in the iterative process of aIlocating resources
to jobs and placing them in the production pipeline. This technique will
liberate programming and production analysts from time-consuming details and
allow thém to sharpen their focus and refine their judgments. The currency,
completeness, and accuracy of available information will provide considerable
assistance in making more accurate programming predictions, and more tiﬁely
scheduling decisiéns.

d. Simulation Model

(1) An ACIC Simulation Model will be a dynamic, mathematical

representation of the production cycle that will be used to experimentally solve
"real-life' production problems in an abstract form. The representation will be
operated on by a series of mathematical techniques and procedures, such as
linear programming, Monte Carlo theory,.and queuing theory, in order to equate
the many variables and constants that will be used in the representation. The

model will be designed so that outside parameters, such as process calendar
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time, can be varied and the effect of their change on the production cycie
can be determined.
(2) In an effort to relate this formal description of the
Simulation Model ﬁo'day-to-day problems, three possible applications to the ,
ACIC processes of programming, scheduling, and impact analysis are presented
below: |
. " Programming - Ope example of a programming situation
in which a simulation~mod$} would have been helpful was in determining how to

TN

handle the increased {JOG ,program outlined for FY 65. The situation called

for an increase in the number of JOG's over the number previously programmed

with minimum impact on other programs, and without a significant increase in

available persomnel. With a fixed amount of manpower and a requirement to increase

the volume of output, the obvious alternative was to‘increase the use of contract
dollars. Since all parts of the JOG program could not be contracted, thé
problem became one of selecting the best combination of aésignments, either in .
process or programmed, that could be contracted to .outside companies (staying
within the amount of additional contract funds that were available), thereby,
freeing the personnel needed for the JOG program. This type of programming
involves shifting programs, magching resources with requirements, and aﬁalyzing
approaches. A simulation model composgd of variations of standard allocation
and queuing operations research models.Qill be’a powerful tool in solving this
type of problem.

. Scheduling - Use of a model in a scheduling problem
would take a list of defined jobs (defined in terms of priﬁri£ies and job types)

and investigate the alternatives available in placing these jobs in the existing

production pipeline. Constraints will also be provided to define the initial

'bodndary conditions of the problem. Examples of constraints would be, priority
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of jobs which can and cannot be removed from the pipeline, degree of completion -
which would preclude a job from being removed, time peribd being considered,
assigned completion date, and any other factor which would define the boundary
conditions and restriet the number of Possible solutions. Thé model would
analyze the problem and its limits, and provide a list of solutions which would
meet all the conditioﬁg and a listing of exceptions. 1Ideally, the va;ious
alternatives and their predicted impact would be shown. From this list of
alternatives a solution could be selected. For example, the solution could show
a list of jobs that could be worked in the given time limit with all constraints
applied. There may be many combinations that w&uId'meet the boundary conditions,
and the problem definition must sét éhe limit of acceptable®solutions. The
problem may be to find the best otder in which to work jobs with a fixed

amount of manpower invthe shorfes; amount of time. fhe solution, in effect,
would establish an optimum schedule. The basic operatibqs research models

pertaining to the scheduling problem are the allocation, queuing, sequencing,

and routing models.
’

. Impact analysis - Probably the most sophisticated
use of a simulation model will be in analyzing the impact of unﬁrogrammed and
unscheduled changes on the existing operatioﬁ. If a neﬁ job or a change to an
existing job is cpntemplated, what effect will it have oﬁ the present schédule?

\

Will some items be dropped? If so, whiéh ones? Should some schedule items be

‘ .
extended? What is the best approach éo as to minimize the disruptive effect?l
There are many differenf approaches, depending on which factors are defined as
being most important; For example, the model could provide an alternative
based on not bringing in personnel from other divisions. It could pfovide
alternatives’basgd on using contract dollars, or not using contract dollars, with
all other variables’remainiﬁg unchanged. The basic operations research models

used in this type of problem are the allocation, queuing, sequencing and routing

models.
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(3) In the ACIC Simulation Model any one or combinations of

the eight basic operétions research (OR) models may be useful. A brief descrip-

_tion of the primary use of these OR models follows:

. Inventory models help in deciding how much to order,
when to order, how to balance inventory, carrying costs versus set-up costs, etc.

. Allocation models assist in choosing among alternatives

in performing a task and the best combination of existing resources and facilities

to maximize overall effectiveness. Examples include determining optimum use
of facilities, scheduling, and allocation of financial and manpower resources.
This model has the greatest potentiél use in the ACIC production process.

. Queuing models work on‘”bottleneckﬁ problems. A
queuing problem arises when people or uniCS'requiring.service arrive aﬁ a
service point at which facilities may or may noﬁ be available. The problem is
to serve the maximum number of customers with the least number of facilities,
and to prevent idle facilities, inventory, and manpower.

f . Sequencing models deal with déterming in which order

units should be processed to minimize total elapsed service time.

- Routing mﬁdels deal with defining the optimum.sequential
path that must be followed in performing a process.

. Replacement models deal wi;h replacement schedules for
equipment in order to minimize overall cost without loss in efficiency.

. Cémgetition models deal with selecting strategies when
people are in conflict.

. Search models deal with systematically filing information
for maximum ease in retrieval and inform;;ion flow.

(4) Characteristics and limitations - There are several char-

acteristics that should be emphasized in the application of simulation model

problem solutions:
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' : Models should be used on problems that are recurring |

4 H
: é in nature. %

; . The problem should provide an opportunity to choose

i between various courses of action.

é . The problem shouldohave a large number of controlled

: variables and a small number of relevant uncontrolled variables. .

’
1 . The possibility should exist to evaluate results readily.

. The problems should be 1argeAand complex as well as
current and pressing.
There are also séveral limitations that shOuld‘be kept in mind:
. Simulation models are, at best, only.an approximation
of the real situation.
. . Operations research is usually limited‘ to the study
of tangible and measurable factors. Many intangible and qualita;ive factors,
bsuch as human behavior and motivation must also belconsidered in a management
decision. Therefore, human judgment factors must often be appliea to transform
the mathematically optimum solutions into.the ﬁost acceptable solution from the
institutional and personnel point of view.
. Good operations research studieé are lengthy * complex,
and expensive.
(5) The ACIC production cycle Simulation Model will be useful
as an aid in'determining the impact on production of a potential new assignment,
and in allocating resources to meet the production program in the most efficient
manner. It will provide tﬁe-capability of analyzing alternative solutions to
a production problem through the use of operations research techniques. These
. mathematicall.y optimum alternatives can be modified on the basis of human

judgment factors before inputing the parameters to a CAPS Model which will produce

the programs and schedules reflecting the course of action taken. The importance
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. of the Simulation Model is that it affords ACIC management the opportunity to
compare the degree of sub-optimization (modification) chosen against the
theoretical optimum generated by the model. Thus, there will be a greater
emphasis on careful determination of the-human factors used, and a correspondingly
stronger jusgification for the course of action finally taken.

4, Conclusions and Recommendations
a. Conclusions
(1) Within the cbntext of a total ACIC Maﬁagement Information
System, PROMACS forms the major sub-system conceived to support the ACIC
primary mission function.
(2) PROMACS, as conceived, constitutes a feasible,~cohesivé,
and necessary management information ahd control'syStém for the ACIC primary

‘ mission function.

(3) Overall PROMACS development is long-te;m and evolutionary
in nature. |

(4) The PROMACS Data Base could be eventually expanded into‘a
master data base supporting a total ACIC Management Information System. |

(5) The ISRS can be implemented iﬁ the shortest time frame, and
result in improved management knowledge .of job status and performance. This
knowledge will result in more: timely co:réctive action by management to alleviate
identified problem areas. |

(6) The CAPS Model will furnish more timely and aCCufate data
for planning and controlling the allocétion of resources to meet ACIC primary
mission objectives.

(7)' The Simulation Model will furnish mathematically optimum

. alternatives for total ACIC resource allocations to meet primary mission objectives.
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ACIC management can accept these alternatives or choose the best level of sub-
optimization on the basis of organizationm, ;unqtion or personnel considerations.
b. Recommendations
(1) That ACIC accept the long range development phages presented
by this report for the overall PROMACS.
(2) That ACIC concur in the short range PROMACS analysis and

design activities outlined for the ACIC/Contractor team through 1 December 1966.
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II. PROMACS -~ OPERATIONAL CONCEPT

The purpose of this section is to describe the scope of the PROMACS
within the context of a total ACIC management information system, and to
present an integrated operational concept of the preliminary PROMACS
objectives described in the PROMACS progress report of 14 April 1966.

A. DPROMACS and a Total Management Information System

The ultimate goal of an effective management information system is to
keep each manager'(Supervisor) informed on those activities, developments,
or problems in the gotal organization which affect his decision-making
authority. Optimally, such a gystem provides accurate, timély data permitting
effective actiop in the managément functions of planning, organizing; directing,
measuring, and controlling.

The Production and Management Control System (PROMACS) to be described
in this report is but a segment of what is currently defined in management
and data processing technology as a Managément Information System. Some’
authors, in order to emphasize the 5cope of such a system, use the title,
"Total Integrated Managément Information System.'" As the words imply, such
a system encompaéses the total managepeng information needs within an organi-
zation. Because of the nature of ACIC's.primary mission function, PROMACS
will sgpply a large segment of ACIC's management information needs; nevertheless,
PROMACS is still something less than a total management information system.
Thus, to place-PROMACS into proper perspective, it is desirable to look at the
relationship of PROMACS in a conceptualized total ACIC Management Information
System. This relationship is portrayed graphically in Figure IIrl. The significant

aspects of this depiction are highlighted below:

Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040004-5




P e e e — R T R Py

Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040004-5

25
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TOTAL INTEGRATED ACIC MANAGEMENT
' INFORMATION SYSTEM

Figure II -1
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1. The five functional or sub-systems comprising the total ACIC
Management Information System envisioned are:
o Production (Operations and Plant)
o Personnel (M & O and Personnel)
o Material
o Accounting
o Administration
2. Each sub-system or functional area has its own unique requirements
for acquiring and maintaining operational data in the performance of its
specific responsibilities. The day-to-day operational data will not be an
integral part of the PROMACS data base. For example, PROMACS may identify
a certain skili level shortage based'on planned production schedules. The
Personnel sub-system, by virtue of maintaining detailed data in recruiting
activities, civil service standards, source of applicants, register listings,
GS ratings, training programs, etc., can react within its functional area ,
and inform upper management as to what actions must be taken to resolve the
shortage.

" 3. There is an exchange-of data .by those activities in other sub-systems
which affect management decisions in a given sub-system. For example, the
Production (PROMACS) sub-system will provide information to the Materiel
sub-system on the actual and projected uses of'materials.j fhe Materiel
sub-system could use this information to show current ;nventéry levels and a
projection of levels. . The projection could be reported weekly to show variances
between actual and projected 1evel§, to flag items exceeding pre-@etermined

allowances, and to maintain inventory levels in accordance with economic

‘reorder policies.
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‘ : 4, All sub-systems feed summary data to ACIC Headquarters or the
Jesianatod management elements who assess the effectiveness of total ACIC
_performance in meeting mission objectives. The nature and frequency of
management information reports in ‘such a system are failored to the needs
of the user: detailed status infbrmation for lower level manégement;
monitoring and contfol information for middle manageﬁent; étatus and
performance informétion for upper level and top management. Reports going
to upper level and top manégement would normally be of a summary type, based
on management by exception. These reports would alert management to existing
or potential problem areas requiring corrective action, and avoid burdensome
;tatistics on areas which are performing within the tolerance of established
standards.
The system diagrammed in figure II-1 represents a long-term (5-10 years)
‘ devel..opment of a total management information systém.' The computer hardware
for this type of system exists today. The scope and potential impact of a
total management inforﬁation system requires careful long-term plarning to
assure effective management use and organization integration. It is not the
, intent of this report té propose a total ACIC Management Information System.
Noratheless, the activities and scope of the ACIC production cycle is such that
the development of the proposed PROMACS will constitute the foundation from
which a total ACIC Maﬁagement Information System could evolve. Consequently,
one of the prime consideratioﬁs of the PROMACS operational cdncept and system
de:zign Qill be the flexibility of the system in moving towards a total Management
; ~ Infovmation System. |

B. Operational Concept of an Overall PROMACS

As a result of the preliminary analysis of the production management cycle

. at ACIC, three major requirements of a production management system were
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- determined. The system should:

. ' 1. Provide integrated, stratified production status reports based on
a one-week reporting cyele and a currency of three days.

2. Provide computer‘assistance for fhe programming, schéduling, and
loading of assignments. - -

3. Provide computer-assisted operations research techniques that wili
aid in selecting the best alternative for allocating resources to programmed
assignments and for determining the impact of unprogrammed, unscheduled
assiénments on production goals.

To meet these requirements, the PROMACS will consist of a centralized
Data Base, an Integrated Status Reporting System (ISRS), a Computer-Assisted
Programming/Scheduling model, and a production cycle Simulation model.
Figure II-2 represents a fully develdped PROMACS, showing the interrelationship
of the'four objectives listed above. A brief discussion of éhe interrelationship
follows: !

The data base will serve as a central master file that will store and
make available machinable data to the other parts of PROMACS. Basic data will
be input to the data base by means of an electronic data gathering device.
This basic data will include, but not be limited to the type of information
presently contained on the daily labor card, materiai usége card, and equipment
utilization card. In addition, production schedules, process definitions,
personnel information, contract information, chart accountability, distribution,
and inventory information will be stored in the data base.. The responsible
offices will update the data as required. Although the primary purpose of
this master file will ‘e to provide information for the other three PROMACS
objectives, the information contained here will be available, as required, to

. all sub-systems in the total ACIC management information system.
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INTERRELATIONSHIP OF PROMACS OBJECTIVES

. : , FIGURE II - 2
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" . ' The ISRS will be aA management tool utilizing an Electronic Data
Processing System to provide all levels of ACIC management with pertinent
déta to assist them in planning, scheduliuﬁ; and controlling the production
efforc. The ultimate goal of this objective is computer generation of all »
recurring textual'status reports, both.within and external to ACIC. Infor-
mation needed to prepare all reports will be drawn from the data base.

i . , The Computer-Agsisted Programming‘énd Scheduling model will provide
machine assistance to the functions of programming, scheduling, and loading
of production assignments. Input data on job identification number, chart
difficulty parameters, desired completién date, etc., and information stored
in the data base on production status, resource availability, and process
definitions will permit the prediction of resource requirements, production
calendar times, and completion dates. In addition, the model will be able

. to load a new assignment into the production pipeline by determining when the

needed resources will be available. New schedules generated by this model
will be used to update the production status section of the data base.

The Simulation model will be a mathematical representation of the
production cycle used as an aid iﬁ: (1) determining the impact of a potential
new assignment, and (2) allocating gesources to meet the pxoduction program in
thé most efficient manner. It will provide the capability of analyzing alternative
solutions to a‘productioﬁ problem through the use of operations research
téchniques which will mold the many variables and constants inﬁo a realistic
representation of the programming and scheduling processes: Prﬁduction staﬁus
and resource availability information from the data base will be needed to

evaluate some of the variables to be used in the model.
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. : In an advanced form the overall PROMACS will provide status reports
current enough and frequent enough to aid in contrvolling production, printing,
and di.stributién. It will assist in preparing planning and programming
documents, and scheduling of assignments. It will also provide a method for
testing alternative solutions to produc-tion probléms, Management will have
the capabiliﬁy of directly querying the system to determine the status of a
chart or the effect of a proposed solution to a production problem. Answer's
to a query could be available within minutes on a remote display console or
in some other output form. PROMACS, as now visualized, will meet both current
and future production management requirements at ACIC. .The development of a
PROMACS will be an evolutionary process. For. example, the data base will
evolve as data needs for the other objectives ihcréase. During the initial
design phases, the incremental developments will be placed intg 't':he framework

. of the overall concept to minimize.po'tential redesign and'computer reprogramming
requirements arising from the total IDHS and ACIC electronic data processing

developments.

i
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III. PROPOSED DEVELOPMENT PLAN FOR AN OVERALL PROMACS

The proposed development plan for an overall PROMACS is presented in
text and PERT chart form for both long-range, overall devélopment of PROMACS
(to COC) and short-range, design activities. In addition, a brief discussion
on current and anticipated computer equipment requirements is presented in
the third part of this seﬁtion.

A. Long-Range Development of PROMACSIObjectives

A summary PERT chart showing the long-range development of the overall
PROMACS and the interrelationships and dependency of operational objectives
through COC is given in Figure III-1. The development phases described below
for each objective and the overall PROMACS are more easily relatéd»if the
PERT chart is folded out for ready reference. The descriptions of ea;h
development phase are, of necessity, in general terms at this time. Any
detail available for the basic operational objective is presented in the
section on preliminary design descriptioms.

1. PROMACS Data Base

Phase I - When this point of devegopment is achieved, the PROMACS Data
Base will contain only that information required to support publication of
selected status reports for the first'phase of the ISRS. This will constitﬁte
such production type data as job stétus,‘manpower utilization, dollar
expenditure, etc. ' |

Phase II - At this point of development it is anticipated‘that the -
data base will have been expanded to include information supporting additional
status reporting requirements and data permitting achiévement of the first
phase of the Computer-Assisted Programming and Scheduling (CAPS) model. In‘

support of the CAPS model, there will be a need for supplementary resource

allocation information derived from the status reporting portion of the data base.
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‘ | Phase III - In its final COC mode the PROMACS data base will have been
| broadened to support a greater variety of status reports at all required
manczement levels within and external to ACIC. A basic change will also occur
in the data required to support the second phase of the CAPS model and the
firsv phase of a preliminary Simulation model. Data which had been product
oriented will now be«-augﬁented by a.process oriented data, so that
programming, scheduling, and simulation activities can be used to investigate
resource requirements for the production of any type of end product using all
or varying combinations of the charting processes.
2. Integrated Staéus Reporting System (ISRS)

Phase I - In its initial development phase, the ISRS will bear much

resemblance.to ;urrent status reporting systems. However, collation,
. comparison, and summarization of status data for varying levels of management

will be facilitated and broadened beyond the current system ;hrough the use
of the computer. Prime emphasis will be on status of jbbs in work and completions.

Phase II - Continuous analysis of user needs and utilization of status
reports will permit expansion of the ISRS at this second phase. Additional
users can be serviced and reports will be designed to provide wider ranging
and more timely data on performance ?f personnel, equipment and material
utilization, chart accountability, and distribution needs in addition to job
status.'

Pha;e III-1 - The ISRS at this bhase of development can take advantage
of the results of process definition formulations used to establish optimum
sequencing of operations and resource allocations in performing the standard

processes. This will permit status reporting at more definitive and meaningful

‘ puints in thé production process. It is anticipated that user needs for status ‘
‘ i
! data will shift accordingly, and that additional users may be identified. ;

«

I
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Phase III-2 - The final COC phase of the ISRS will»incoréorate
accurate and timely information from the second phase design of the CAPS
model. Thus, "up-to-the-minute'" job status and performances can be evaluated
against computer generated programming and scheduling goals on a process as
well as a product basis. Furthermore; at this phase of the ISRS dévelopment
a complete hierarchy of level of detail and/or status reporting requirements
will have been structured within the maﬁagerial pyramid of ACIC and DOD.

Such a hierarchy may well take the form of the hypothesized matrices shown
in Figure III-2. All normal recurring textual status reports will be computer
generated, and special query status report requirements will be met more
efficiently and effectively by uge of computer collation of necessary status
data. .

5. Computer-Assisted Programmihg and Scheduling (CAPS)

Phase I - In its initial phase the CAPS model will be of principal.
use as a planning instrument. The major output will be gross listings of
alternative ways in which resources may be matched against requirements. Thesé
listings will encompass the current and immediately succeeding year. with a fair
degree of validity. Through the use of: (1) historical statiétical data
drawn from the PROMACS data base sﬁpporting the ISRS, (2) input data on
forecasted requirements, and (3) regression analysis techniques the computer
model can also ‘extrapolate gross matching of resources against requirements
for the normal seven-year cycle of the CIf.

Phase IT - In its final COC mode the CAPS model will have been
developed into a much more sophisticated representation of the programming
and scheduling processes used to plan and allocate resources for performance

of ACIC's primary mission function. Existing computer scheduling models will
have been thoroughly investigated and translated into the ACIC environment.

Tn addition, the formulation of process definitions or descriptions for each
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of the basic charting processes will contribute necessary data on optimum‘
sequencing of tasks, resoufces required to accomplish these tasks, and the
critical path of sequential tasks in any given process. The model will be
constrained to consideration of those ‘alternatives available on the basis
of human input parameters demanding programs and schedules computed on the
basis of given priorities, limitations on specifiéd resources, time constraints,
etc.
4, Simulation Model

Phase I - This first and COC pﬁase of a primary mission function
simulation model will be quite preliminary in nature. The model will be
able to consider the optimum allocation of total ACIC resou;ces-and sequencing
of jobs without regard to such constraints as: (1) use of skill levels Qithin
an organizational entity, (2) productioh on a normal shift basis, (3) scheduling
impacts on personnel, and (4) political desirability of meeting.certain
requirementslin ; more expeditious manner, étc. Thus, the model can be used
to produce mathematicaliy optimum programs and schedules which management can
ovaluéte against human judgment factors and choose to sub-optimize. The
importance of the Simulation model is that it affqrds management the ofportunity

to compare the acceptability degree or sub-optimization chosen against

mathematically generated optimums.

B. Short-Range PROMACS System Design and Analysis Activities :

The short-range PROMACS system design activities are those activities
~which will be accomplished by the end of the current contract year, 1 December

1966. The PROMACS ACIC/Contractor team will be divided into several working
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groups to pursue the major objectives during this four-month period. The
activities necessary to accomplish the objectives of: (1) defining the
content of the PROMACS Data Base, (2) beginning the ISRS implementation,
and (3) developing the overall PROMACS systems analysis and development
plan are depicted on the detail PERT nétwork (Figure III-3). The sections
below.briefly discuss these short;range systems deéigﬁ activities. Tﬁese
discussions and the interrelationships between activities ére more easily
related if the detail PERT network diégram is folded out for ready reference.

1. Define PROMACS Data Base and Begin Implementation ISRS Phase I

The milestones and supporting activities to achieve these objectives
are: | |
a. Phase I ISRS Design - The team members assigned to this task

will continue the study of Both the manual status reporting system and
existing aut;mated status reporting system. This will include a review of
available documentation, interviewing Division managers and key users to
determine effectiveness of the-pfesent systems, and additional status
information wﬁich could be of value. The information provided by the existing
systems will be evaluated in context with the Phase I ISRS ob jectives. The
result of this evaluation--the preliminary ISRS system design--will be reviewed
with ACIC/PRC management to ensure that Phase I objectives are being
accomplished. Upon completion of the initial management review the Qetail
systems documentation will be developed. This documentation will include:

(1) Data Handling Procedures - procedures for the recording of

. input to the system, converting the recorded information to a machine

processable media, and dissemination of reports.
(2) Reporting Schedules - scheduling of both input and output

reporting cycles.
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(3) Formats - design of input recording documents and layout

of output reports.
The completed design will be reviewed with management for'fo;mal
concurrence.
b. Equipment Consideration
This milestone will be concerned with the requirement for
peripheral equipment to support the RCA 501. The increased data originating
requirements brought about by need for additional information and more
frequent reporting will bebco-ordinated with cognizant ACIC divisions to
determine effect on present workloads.
¢, Programming Requirements - When management approval of the Phase 1

/

ISRS Design has been received the program write ups (detailed systems documen=-

tations) will be develé%ed. This documentation will include data flow

diagrams, description of file contents, format specifications, in t/output

specifications'and a detailed description of the functions performed by the

hardware, sqftware, and personnel. The program writeups will be reviewed

wit- the i.uplementation group for content. Baseﬂ on this review the imple~

mentation group will establish priorities and a schedule for software development
|

and manpower requirements.

d. File Requirements to Sgppqrt Model I - The data elements to be
included in the Phase I data base will_bg analyzed for field size requirements,
bas.. on current and historical information. Since the initial data basz
will be maintained on the RCA 501, the quantified data elements must be grouped
in logical subfiles to permit efficient handling.

e. Phase I File Design - Individual record formats will be developed

{cr each of the data base subfiles.

4
1

. . . ' )
!
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f. Begin Implementation Phase - Dufing this phase peripheral
)

equipment will berordefed, documentation finalized, ACIC programmers
assigned to the projeét, énd contractor personnel assigned and trained in
RCA 501-64 COBOL.

2. Systems Analysis and Development Plan

The other major effort of the PROMACS ACIC/Contractor team will be

directed to the preparation of documentation on the Systems Analysis portion

of the Systems Analysis and Development Plan for PROMACS., This involves a
complete description of the System Operational Requirements and a refinement
of the System Functional Description. Detailed design for all élements of
the PROMACS and refined long-range development plans will be accomplished
in the subsequent‘contract period; i

The current contract year ac;ivities leading to documentation of
the System Operational Requirements and Functional Description will include
data collection and analysis on such items as:

a. Mission and organizational elements affected

b. Identification of users and service personnel

¢. Current and projected functional requirements

d. TFunctional elements of current system(s) and work flow

e. Interface with other systems of IDHS

f. Gross resoufce and cost réquirements

g. Anticipated.benefits

h. Preliminary description of hardware and software characteristics

The documentation produced will represent a marked refinement of the

preliminary design descriptions for the overall PROMACS contained in Section IV
of this report. Furtherﬁdre,‘it will constitute a firm basis from which detailed

design considerations and development phases for the overall PROMACS will evolve.
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C. PROMACS Equipment Requirements

"1. Current Needs and Status

The ACIC calendar year 1966 CIP sgecifies remote communication
stations and data collection devices for the use of PROMACS starting in
FY 67. Although this equipment will bé needed, it is not requifed as earlyA
as stated in the CIP. The data gathering devices will be required in FY 68.
The remote communication stations should be available by FY 70. -

2. Anticipated Equipment Characteristics

The initial phase of PROMACS will use an RCA 501 computer, card to
tape batch processing, and a sequential access data base. This configuration
will be used to produce the early status repbrts, but its utilitylfor the
total PROMACS is limited. | -

In order to realize the full potential of PROMACS, a reai time, on~line
system is anticipéted. Such a system will utilize a computer with time-sharing
capability, a random access mass storage device, remote communication stations,
and on-line input/output capability. This system will be able to interrupt a
-process, respond to a query, and then continue with the original processing.
Random access mass storage will allqw the accessibility bf data that will be
required for the PROMACS objectives. Man-to-computer communications from
remote stations will-allow the fullvuée of the computer and the data base for
programming and scheduling, and for detefmining the effect of proposed .
sélutions to a production problem. Electronic data collection devices,
connected on-line to the compuﬁer, will provide.the means for keeping the:

information in the data base as current as possible.
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? .‘ ' IV. PRELIMINARY DESIGN DESCRIPTION FOR PROMACS OBJECTIVES

The purpose of this section is to provide és'much detail as is currently
available on the design characteristics for each of the four PROMACS objectives,
namely:

PROMACS Data Base
Integrated Status Réporting System
} : R Computer Assisted Programming and Scheduling Model
Simulation.Model
Each of these objectives is described in a separate section, but each
section contains frequent cross-references to the other objéétives in order to
provide system continuity. The information essentially furnished on each
objective is a general‘'description of the objective, an analysis or listiné of
the input/output data elemeﬁts, the manner in which tHe'data is manipulated, '

and the relationship to the other PROMACS objectives.

A. PROMACS Data Base

1. Description

The PROMACS Data Base wii} be a comprehensive collection of managemenf
information ultimately stored on a random access magnétic storage device and -
operated on by a computer.

The data base will be one set of co-ordinatéd files in which minimum
or no duplication of basic data exists. It will be a store of up-to-date,
accéssible, unit data comprehensive enough to serve as -the basé for preparation
of any required primary mission function infofmation or report. In this manner,
it will serve as fhe nucleus of the ACiC PROMACS in its direct support function
‘ of supplying needed informétion to the computer fo;‘ the ISRS, the CAPS Modei',

and the Production Simula;ion Model.
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\

A random access magnetic storage device will be required to accomodate
the potential size of the PROMACS data base, and to pérmit expansion into a
total data base if desired. Sequential storing dévices, such as magnetic tape,
are not large enough, within a practical number of storage units, to hold the
volume of information expected to be contained in the data Base, Studies of
compénies in private industry indicate that several billion characters of storage
space are required to establish é central file for production and management
information. A random access unit will allow the computer to select only that
information needed at a given time without reading additional information.

This results in minimum machiﬁe.time processing and faster response time to
queries.

The daéa base will be implemenfed in a time-phased manner. Information
required for the ISRS will be developéd first, since this objective will yield
operational benefits in the shortest pe;iod of time. Supplemental information
will be added to the data base in accordance.with the phased dévelopment of the
ISRS, the CAPS Model, and the Simulation Model. .

Hard‘copy printouts of any information contained in the data base
will be available whenevervrequired by users. These printouts will give users
exact knowledge of what is in thé data base at any given time. Additions or’
changes to the data base will be possible_whenever necessary,.on an assigned
responsibility basis. The hard copy printouts will also be useful for manual
loading and scheduling during the period of time that the CAPS Médel is being
developed. Information such as up-to-date planning factors, and personnel
available by skill level and organization is needed to schedule neﬁ assignments.

The data base printouts can provide current information for this purpose.
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o . L _ | The data base will contain historical information concerning individual
jdb; until the end of the fiscal year in which they were completed. Af the end
okahe fiscal ye;r, a printout of the entire data base will be made for a permanent
record. Information concerning in-process work will be carried in the data base
from one fiscal year to the nekt,'until completed.-

The PROMACS data base can also serve the secondary purpose §f furnishing
varied format outputs of its contents to those offices not directly concerned
with production, but able to use aspects of the production data in support
of their assigned funcﬁions. Thus the PROMACS data base ;ould be the origin
P - "of a total managemenﬁ information system data base. To accomplish this, the

basic units of data will be structured in a manner that is not difected towards

L ‘the requirements of a particular organizational function or report. This file

' : structure will allow constant coordination of functions and data as they pertain
to each unit record. Data contained in this master file will be available to
all offices that require it in order to carry out their missions. Updating the

information will be restricted to those offices that have the responsibility

s raee— -

for maintaining portions of the data base.
2. Categories and Elements of Data

The data base will be divided into two major categories with four

; ' prime elements of data in each category as follows:

f

E Production Category | ' Resources Category

§ Planned Production . ~Personnel

E ‘ "Production Status’ ‘ . Material

; ‘

%j.. C Process Definitions . b, Equipment

I Production Standards . Contract ’
| ‘ s Initially, only information relating to, and in ‘direct support of

accomplishment of the primary mission function will be contained in the data

" .
i . o ) . . . ) R
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. headquarters directions and desires.

Approved For Release 2008/06/05 : CIA-RDAP73TOO325ROOO100040-004-5

46

basé. However, as indicated previously, information such as inventory control,
perspnnel procedures, etc., can be added to the daté base to form a central
filé for support areas of ACIC as well as PROMACS (See attachment 1 for list
of basic PROMACS elements). ' . ' {
| a. Production Category |
The production category of data will make up the largest portion
category follows:

(1) Planned Production

This subdivision of the data base wiil contain information
relevant to production assignments that have not been startea in the production
pipeline. A further division will be made separating assignments that have been |
officially assigned to ACIC for production (in backlog) from those planned for
assignment. The basis and input for the latter division, which will be limited
to the time period covered by the CIP, will be the approved CIP and subsequent ' \
modifications thereto, e.gfé Office of the Secretary of Defense (0SD) Format B~
decision, current Joint Strategic Operational Planning (JSOP) and Command
Operational Priority Requirement List (COPRL) requirements,'and other ‘higher
Information made available will include items such as the

projected date when total coverage by chart series will be achieved by major

.geographical areas, specific charts to be completed in each fiscal year, and

necessary resource requirements for accomplishing planned production.
(2) Production Status
The production status element will contain a 1ist of all A g

jobs in process Or programmed with the sqheduled completion date for each phase
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'CAPS and Simulation Models. Typical information that may be required includes:

" scheduled, and hours expended by each major production process for an individual

of the job, and the manhours by skill level and organization-predicted for each

phase of the job on a weekly basis. It will be designed to provide users with

' the status of any assignment that was placed in work, continued in process,
" completed, cancelled, or suspended during the fiscal year. Initially, the

‘primary use of this data area will be to provide information for the ISRS and

special queries. At a later date, this information will be utilized in the
(a) Work in procéss - scheduled completion date, hours

job or a series of jobs.

(b) Completed work - date completed, éﬁtual and scheduled;

hours expended, actual and estimated.

(¢) Cancelled or suspended work - réason for action, labor
resources expended prior to suspension or cancellétion, and pqint or phase at
which the job was halted. : '

Manhour expenditures will be input on a daily (direct labor)

“or weekly (indirect labor) basis. Information to be recorded will be employee

jdentification, job and labor jdentification, hours and shift worked, organization
where the work_was performed, and organization where the employee is assigned.

The employee's rate will be lncluded in this input information. A job identifica-
tion system will be used to permit summarization of data at any 1eve1 A study
will be made on the impact of the job identification system implemented at ACIC

on 1 July 1966. The manhour utilizétion information will be input to the data
base by means of a data cqllectioh device. This device will be connected either
directly to the COmputer,‘sdvthat a real-time situation is possible, or to.an .

off-line storage terminal. 'Information from the overseas elements and the

.
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t»Washiﬁgton office will be transmitted to ACIC via the AUTODIN network. The

.. scheduling and loading information will be manually input to the data base until o

major program. This description will contain the production steps necessary

- will be determined by applying a set of variables to a production standard.

—
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the éAPS Model is developed. Thereafter this information will bé automatically
stored in the data base as it is generated by the CAPS Model. | |
(3) Production Process Definition
- The process definition element of the data base will

initially contain a detailed description of the production processeé of each

to make the product. The steps will be arranged in their proper sequence,
along with the amount of men, material, and equipment needed for each step.
It will also include the production steps which can be accomplished by a

4

contractor.

The amount of manhours required for each production step

These variables will include factors suéh as hydrographic, hypsometric,
planimetric, and shaded relief densities. Several studies have been conducted ) f
at ACIC to determiﬁe the feasibility of using an analytical technique to estimate
the manhour requirement for producing a chart wusing chart difficulty parameters ' E
as well as production étandards. ‘A promising technique using the regression |

analysis theory has been explored (Reference ACIC Technical Paper No. 13

prepared by . This technique will be STAT'

investigated by the PROMACS team for applicability to the CAPS Model.

‘.The principal use of the process definition element will
be in support of the CAPS'Mbael. . When a job is placed in work, the computer-
assisted scheduling.program will query the data base to determine resource
availability and the produgtion flow and pertinent process definitions for the

chart about to be placed inlwork.' As chart specifications are changed or new

s
I

+
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techniques become operational, the process definition will be changed. For

ekample, the IDHS project will alter early definitions that are established
for PROMACS. After the implementation of the IDHS project a méchine o?iginated
q;ery_to the iﬁdex(es) of the various libraries and depositories will determine
if there is sufficient source material for the assignment and in what form the
material exists. | |
Aé these initial definitions are being implemented, other
definitions descriBing the shortest pbssib1% calendar time will be in de?elopmen;.
These accelerated definitions will include the use of additional resources,
such as more personnel .assigned to the job, extension of the workweek, contractor
utilization, etc., to allow greater flexibility in schéduling."crash" programs. ’
(4) Production Standards
The production standards section of thé dataAbése will contain
historically based standards for each phase of work for the major chart series.
These standards will be for the process;definition section of the data base |
and will provide the basisnfor estimating manhours required for a particular
jqb phase.
b. Resource Categofy
A brief description of each element in this category follows:‘
(L) Personnel '
The personnel section of the data base will contain a list
of the employees, employee identification numbers, the organization to which
employee is assigned, employee's primary and secondary skills, and time the
employee is scheduled to be unavai;able-for work. .The number of authorized

personnel for each organization will be stored in the data base. An hourly rate

for each skill category will also be contained in this section of the data base.

'
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This area of the data base will be used by the CAPS Model
to determine personnel availability.by organization and skill level, and -as an
aid to costing the CIP line items. Reports showing personnel over/under strength
for an organization could be generaéed from the information stored here.k By |
adding additional data, part of the personnel reports, such as personnel
registers could be obtained from this file.

» "(2) Material

‘The ﬁaterial element of the data base will contain information
régarding direct material used in the production processes. The type of material,
uﬁit of measurement, average cost per unit, and inventory level will be maintained
in éHe data base. Any direct material transaction will recor& the job idengifica-
tion, type of material used, quantity uéed,“and the date. This information will
be recorded on a material usage card and input to the computer via a daga
collection device.

The material element of the data base will be used by the
CAPS Model to ensure the necessary supplies are available when a job is placed
in work, and to aid in costing the CIP line items. It will also be usedito
keep a running inventory of material available within the plant, and to trigger
requests for additional material well in advance of depletion points. The B
ISRS‘will use this element of the daté base to provide material usage reports
for individual jobs and programs.

(3) Equipment
This elemenf of the data base will contain a list of all '

equipment directly related to the production effort, such as the APPS, plotters,

and presses. The .location of the equipment, scheduled maintenance, scheduled
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utilization, hours qf utilization, operator skill level required, ddwn-;ime,
and capacity will be maintained in fhe data base. Machine usage will be charged
against a specific job by the use of a machine utilization card. This card
will contain the machine identification number, job identification number,
hdurs“utilized; énd calendar date.

The equipment element‘of the data base will be used'primarilf
to support the CAPS Model, and to monitor equipment utilizatiom.

(4) Contracts

The contract élement of the data base wili contain information
needed for effective utilization of the contract activity used to support the
productive effort of ACIC. T?pical information will include such items as type
of contract, supplemental aéreements, contr;ctor identity, work description,
responsible ACIC organizational element, status of the work, and d#ta needed
for planning and controlling use of commefcial contracting funds sucﬂ as:

(a) Funds allocated

(b) Funds obligated

(¢) Actual expenditures ,

‘The contract element of the data base will be used primarily
to: 1) generate reports, é.g:; contract dollars available by work phase for h
specific charts, and 2) supély data for the CAPS and Simulation Models.

| 3. Summary
The main'fpnction‘of'the data base Qill be to provide data for status

reports, computer programming and scheduling, simulation activities, and '

answers to special queries pertaining to the accomplishment of primary mission

oﬁjectives. However, due to the amount of data necessary to support PROMACS,
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the data base could serve as the foundation for a master data base servicing

the total ACIC Management Information System broadly conceptualized in section II.
! :

B. - Integrated Status Reporting System (ISRS)

1. Description

The ISRS will be a management tool utilizing an Electronic Data Processing

System to provide all levels of ACIC management with pertinent data to assist
them in planning, scheduling, and controlling the production effort.
Methods will be designed to provide for systematic reporting of data

to fulfill the needs of all echelons of management - both staff and line - in

order to maximize the use of human and material resources for accomplishment of

the production plan. Management will be furnished %ith fingeitip information
on pfoduction status and resource utilization needed for evaluating ACIC
progress with managerial objectives.

The reporting system will be oriented to the evaluation of productio;

status and performance. The goal of the reporting procedures is to provide

management with quick access to réliable information for timely decision and

© - dynamic control actionms.

The ISRS will foilow4the pyramid concept for managerial reporting.

This concept recognizes that management'aﬁthority flows from the top of the ~
pyramid downward, and that management reporting-flows upward from the bottom

of the pyramid. Therefore, the basic data will be arranged and quantified on

aﬁ organizational basis with.formats designed tq include, combine, or comsolidate
detail to encompass approved needs of the user. Various types of reports, éuch
as prozram status reports, producpion schedule reports, exception and variance
reports, personnel change reports, etc., will be prepared in order to link the
management system into an integral unit. The reported data will beAstratified

to have succeeding levels of generalization at various management levels by

b . i
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' summarizing basic inputs at the first level of Supervision. This summary will

become the source of dafa for successive upward steps of management. Reducing
the détail of process activity for higher management level reports will eliminate
voluminous printout reports at those levels and proyide summarized information
to satisfy management by egception concepts.

The concept-of integrated status reporting does not visualize'a

rigid reporting format for all organizational elements. Although some degree

'of standardization will be possible for common data, individual reports will.be

1

fléxiblé, and will be structured to present significant facts and useful
inforﬁation on which management officials-can act quickly. To fhis end, the
reports will contain job status data, manpower data, equipmené data, matérial
resource data, and contract data. TFigure IJ-I repfesents the flow of information
néeded to implement Phase I of the integrated status reporting model.

Production performance and related information will be summarized
against individual line item numbers as cogtained in Format Six of the Consolidated
Iﬁtelligence Program'(CIP). This will provide for maximum utility and effective-
ness of the system; with a wide range of application throughout the agency. It
will be accomplished by reporti;g programs and. utilization of resources against
allocations defined in the production planning and program documents and related
operational directives. External reporting, és with thé DIA 70-15, will be made
eésier because of the'summarization of individual jobs to a CIP line item.

2. . Information Reqﬁired‘ |

In'general, ACIC: management personnel have a requirement for timely '

information.of three péincibalvtypes for planning, scheduling and controlling

production as follows:
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., * ‘MANAGEMENT INPUT S i R EMPLOYEE INPUT ’
. o < PROMAGS i
JOB IDENT. PROI;E‘TION S EMPLOYEE NO.
ASSIGNED DATE I <] JOB IDENT, o)
MANHOUR EST....ETC. FUNCTION, . .ETC.
AUTHORIZED SPACES SKILL
==~ ASSIGNED SPACES . PERSONNEL HOURLY RATE
GRADE LEVEL...ETC. o : : ORGANIZATION, . .ETC.
MATERIAL TYPE _ : TYPE OF MATERIAL
MATERTAL COST MATERIAL AMOUNT USED
MATERIAL ISSUE...ETC.| - ; ORGANIZATION. . .ETC.
' L ‘ RN R, _JOB IDENT,
. EQUIP. IDENT. EQUIPMENT
MAINT, TIME v < EQUIP. IDENT. ‘
- DOWN TIME...ETC. HOURS USED...ETC. | :
. o STATUS INF.
TINANCIAL DATA | CONTRACTOR. . .ETC
PHASE....ETC. P s

PERSONNEL CONTRACT

JOB
STATUS

PROGRAM
ANALYSIS

: SKILLS DOLLARS

MANPOWER
UTILIZATION

EQUIPMENT MATERIAL
USAGE USAGE
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INTEGRATED STATUS REPORTING SYSTEM INFORMATION FLOW
: FIGURE IV-1
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a. Long Range Programs and Requirements

This information is required by upper management levels at ACIC
to méintain an awareness of those factors which could affect future operationms.
As a result of changes to such things as product requirement and design, relative
priorities, pfoduction techniques and processes, and changing skill trends, gross
plans can be formulated involving necessary organizational chaﬁges, training
requirements, facilities and equipment modifications, and charting contract
support requirements. The currency and availability of this data will ensure
the soundness of day-to-day decisions made regarding current situations, thus

minimizing any adverse effects on future operations and requirements. ‘This

information would cover the time span of the CIP and would be available generally,

at the level existing in that document.
b. Assignments in the Production Process
Information in this catégory is of high value to the Production
and Distribution Plant for scheduling and controlliﬁg items in work. It involves
the assignment of production elements and individual workers to particular
phases of work along with estimated manhours and projected calendar dates - from
thg assignment date to the printing and distribution date. When necessary to
divert manpower and skills from one program to another and in determining thé:"
impact of unscheduled and unprogrammed items, this information is urgently
required and must be readily available. Accurate information concerning jobs
to be'éssigned and the status of jobs in work will also be important in utiliza-
tion of the CAPS and Simulation Models.
c. Assignments Préduced y
This category“ofvinformation is needed to permit analysis of

production accomplishment at. periodic intervals to determine schedule slippages

'
Y
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and to identify potential and actual problem areas. It includes production
statistics which can be summarized for pertinent reports to reflect items

produced versus goals and objectives at established time milestonmes.

'

3. Frequency R

The réporting system will be designed to provide status information
on the basis of one week's normal cycle reporting span. Howevér, the nature aﬂd
frequency of all ACIC data requirements will be considered to the maximum
extent. Weekly status reports‘will provide the means in highlighting trouble
areas iﬁ ACIC activities. The reports will also provide an up-to-date base
for determining impact predictions of unscheduled and unprogrammed assignments
upon all facets of ACIC operations. In addition, special high priority repofts
based on the current week's data must be available within a few hours for quick
perusal and action. Thus, the ISRS will extend a real timé complexion to the
flow of management information, enabling it to overcome limitations of the
present 'system. It will provide management a base for more timely actions

leading to improved operation and accomplishment of the ACIC mission.

4. Data’ Requirements

The preparation of meaningful and timely reports covering a wide range

and scope of management's status reporqing needs requires a great deal of -
factual information in support of the ISRS. Recurring and special reports,
usefﬁl in planning, scheduling and controlling the complexities of pro@uction,
wili be derived from the PROMACS Data Base. In addition, other types of manage-
ment reports can be structured from the input data to assist in controlling
efficient and effective uée;of_ACIC's facilities and resources.

The principal type of computer-prepared management reports which will

have broadest effect and be most widely used at ACIC will be the reports

? .
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concérned with ﬁhe primary mission - the production qf aeronautical charts.
The basic information needed for directing the produétion effort is concerned
with: 1) personnel, 2) material, 3) equipment, and 4) contract. A brief
disc@ssion of these categories follows: .

a. Personnel Data

The information contained on the present daily labor card which

-accounts for employee's utilization, hourly rate, skill, organization, etc.,

is an example of the input data needed for the data base to support the
integrafed production reporting requirement. In addition to work-oriented
reports, reports concerning availability and capability of skilled personnel
to accomplish the work will be of value. The data which is pérsonnel-oriented;
such as authorized spaces, personnel oq‘duty, skills, grade, levels, etc.,
will be confained in the PROMACS Data Base and is explained in that section of
the report.' | | |

b. Material

Another class of data needed to meet forecasted ISRS requirements

deals with material resoufce utilization. The material-oriented data must be

reported accurately and in sufficient detail to ensure the necessary materials

. are available in proper quantities to meet production needs. Data must also be '

évailable for cost accounting and finanqial reporting purposes. The type of
data contained on the present material cost card which accounts for the photo-
graphic paper, film, plastics, map paper, etc., that is expended on a job is
an example of the data required in the cenlral data base to support reporting
of materialvusage, inventories, cost, etc;

c. Equipment

Equipmént-oriented data is data required for overall ACIC

management reporting.  This type of data must be included in the system so the

a
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-information is collected in ACIC at the present time and will be input to the

'will require that data pertaining to contract activity is placed in the data
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availability of specialized equipment needed for production purposes will be
known and programmed efficiently, and that needed equipment can be justified
from the information presented. Equipment-oriented data will be concerned with

such items as hours used, downtime, maintenance time, etc. This type of

data base so the desired reports can be obtained.
d. - Contract

' - In addition to the above groupings of data, the status report

base, and be readily accessible in report form. The kind of data needed for
contract oriented reporting will require identification of céntractor, contractor
wbrk status, type of contract, etc.

5. Output Data

The ISRS is based on tﬁe.concept that all data of primary interest - s
for production management and control purpgses will be contained in the PROMACS
Data Base. Information for tHe various reports described above will be derived
from this file, formatted and:displayed to management in the form of hard
copy or by means of available visual or agdia media.

The status reports producea will contain information conterning
identification of the job and'producing element, CIP line item identificationm,
status of work and resources estimated and expended for the job at a particular
period of time. 1In additioﬁ,‘the report will be structured to include equipment
and material utiliéation data and will be tied to categories of work and
programs. The productionldata‘to be reported will include; but not be limited

to such items as:
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a. Title and definition of assignment

b. Scheduled starting and completion dates

c. Loading of manhours against schedule

d. Number of units programmed

e. Number of units. completed : o

£. Number of units to process by phase
. g. Manpower utilization

h. Comparison of utilization with loading

The reporting procedures will provide for standard terminology and
"+ ... unifying parameters in- order to provide a common base for summ#rization and
stratification of data to serve the needs of the various liné and staff elements
§" . of ACIC. Although an objectivelof the ISRS will be to keep the number of reports
6 needed to a miﬁimum, it will still be necessary to produce a variety of reports
.iﬁ order to meét the réquirements of thé user. Examples of the type of reports
vneeded and thefrgquirement for each type of report is shown below:

a. :Job Status Report

Format: This report will list active assignments by

organizational element:showing schedule, estimates, etc.

\

Requirement: . It will be used to show the position of individual ’
jobs in the production.process and furnish information for management control. C
b. . Completion Report ' !

Format: '~ This report will include all assignments completed

with related manpower, material ‘and equipment charges. f

’

Requirement: - It will be usell to evaluate operational efficiency,

furnish cost data as needed, and for revision of production standards. ?

NN
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c. .Proéram Analysis Report
Format: This report will organizationally reflect‘comparison

ofiectuel expenditures withvallocations and of actual production with planned
rate. It will show manpower required and predicted eccomplishment.

a Requirement: It will be used to identify areas and operations
which need management's attention.

d.  Resource Utilization Report
Format: This report will include all manpower charges by

organizational element, line item, and skill. It will aleo'include equipment,

material, and contract dollars.

Requirement: It will show’ expenditure of resources for costing

purposes.

e. Manning Status Report
Format: This report will include number of spaces authorized,
on duty, on detail, and vacant. Skill and capability will be included.
’ Requiremeﬁt: ‘It will show resources and capabilities of eréduction
eiements for;plenning and scheduling purposes.
f. Quality Centrol Report |
Fermat: . This report will reflect manhour and dollar cost’
of quality appraisals, and will relate number of defects to jobs completed.'
Requirement: .It will be used to evaluate job quality and quality
costs;
The preceding examples’of the type of reporﬁs and information to be
derived from the ISRS is ﬁdt.meant to include all reports that can be obtained

from the system, nor is it meant to exclude any printout that may meet a

paftiCular and valid requirement. As desired, the data indicated in the above
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‘ ' gxamples can be sorted in various ways to present information for specific
- ﬁeeds. For example, the job status reporf data could be sorted by line item,
o ‘ ‘

by drganizational element, by due date, etc. This kind of sort would be

Qseful for normal production management and control purposes. Another type

of sort could be received that would print out data on jobs that were falling

behind schedules, exceeding manhour estimates, were inactive, etc. This kind‘
of information would be useful for management by exception purposes.

' The ISRS can be expanded in relation to the data stored in the PROMACS -
Data Base. For example, additional management reporté couid be prepared to
include informafion on personnel skills, cost reductioﬁ, cﬁért inventories,
maférialAand equipment usage, employee evaluation, etc.,.as ;uch data is
impiemented iﬁtb the data base.

‘ . 6. Pr‘eliminary Sample of Report Design
| Periodicvstatus and program analysis repofts will be the primary

f (bj  method by which management will be informed of the distribution of productive ' i

manyears within production areas of the Production and Distribution Plant,

,prodﬁction accomplishments in relation to ACIC committments, and degree of

effective manpower utilization. ) i
a. Periodic Status Report .
A representaéive example of the type of EDP periodic report to

" be derived froﬁ the ISRS is the Weekly Status Report. The purpose of this report

willlbe to present up-to-date infofmation concerning production status for‘all
work in the production process and also to present‘inforﬁégfthSH.j3bs completed,

. : orted s 4
suspended, or cancelled. The information presented by this type of report

will'be most useful for various staff and line elements of the Production and
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. Distribution Plant for report status on such items as Air Target Materials,

i Na§igational Planning, Joint OperationéllGraphics, etc. The report will
,‘1 ~ contain the following items:
o .(lj Organization (Division, Branch, Section, Unit or Contractor)
" (2) " Job Identification (?rogram, Line Item, Sub-Line Item, Job

Number) | ‘

ST " ' ' (3) Labor Identification (Skill, Function, Operation, Quality)

. " ‘A B (4) Calendar Dates (Assignment Dates, Scheduled and Actual

Cbﬁplqﬁions; Cancellations, and.Suspensions)

. fﬁ‘. : (5) Days Remaining

| | 6) AManhour Data (Estimated, Used, Daily Requirement)

(7) Percentage of Completion (Required, Actual)

Figure IV-2 illustrates the formulétion and consolidation. of

a Weekly Status Report. The manipulation of the job and labor identification

.codes by the computer will provide data at the level of detail required by

the using element. . - ; i

P b. Program Analysis Report
Another example of the periodic reports obtainable from the ISRS |
is the Production Schedule and Progress Report represented by the present DIA 70-15.

This report is used to reflect current information concerning the progress in

expending resources toward accomplishment of the production program. It will be :

-

prepared for use primarily at the Command Staff level and to satisfy reporting ‘ )

requirements of higher headquarters.

Information for this report will also come from the PROMACS Data

o Base. The report will be a summary of job data, such as that used.to prepare
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‘ thé Weekly Status Report, and of-resource data, such as manyears and dollars .
pfogéammed} Figure IV-3 illustrates the formulation of -this report; fhe
repért will contain the folldwing items:
o (1) Work Identification (Program, Line Items)
Y (2) Production Units (In Work, Scheauled, Completed)
' (3) Manyear Data (Aliocated, Used)
(4) Financial Data (Dollars Allocated, Dollars Used)
v 7. CodingFConsideratioﬁs
‘ A standardized coding system applicable to electronic data processing
i . will be used to provide for systematic integration of reports for various lgvels
of management. The coding system:will include; but not be i&mited to such items as:
f: a. Line item codes
. b. Specific assignment nuntbers
1 .c. Job identification numbers
? 4. skill designators
e. Function designators
f. Specific operation codes
, g. Quality controlvcodes

h. Resource accountability codes

i. Cost center codes
j. Diréct material cost codes
k. Others
C. Computer Assisted Prqgrammingﬁand Scheduling
e -1, Description

Computer-assisted‘programming,and scheduling is a technique whereby

‘ ' the:f'large memory and the rapid, accurate computational capabilities of a

R

¢

RS

»
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computer are combined with the experience and judgment capabilities of technical

personnel to perform programming and scheduling functions.

66

In programming, requirements are determined and resources allocated

on a time-phased basis to support programs.

In scheduling, the entire production sequence and subordinate operations

are established in a beginning-to-end relationship with regard to the availability

of men, machines, materials and completion dates.

. The general overall patterns followed in programming and scheduling

are identical.

However, there are differences in: 1) the degree of detail,

The general pattern in computer-assisted programming and scheduling can be

divided into the following steps:

a.

b.

h.

i.

- The CAPS Model, when combined with the PROMACS Data Base, the ISRS, and the

Simulation Model, is a powerful tool to aid in the iterative process of allocating

Problem definition

InﬁutAto the computer

Computer processing

Data output from the computer
Data aﬁalysis |

Use of simulation model (optional)
Programming/scheduling action
Updating the data base

Reiteration of previous steps (as required)

-2) the time period being considered, and 3) nature of the data being handled.

resources to jobs and placing them in the production pipeline. This technique

will liberate programming“and production analysﬁs from time-consuming details
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and allow them to sharpen their focus and refine their judgments. The currency,

completeness, and accuracy of available information will provide - considerable

‘assistance in making more accurate programming predictions, and more timely

scheduling decisions.
2. Input Data
Computer-assisted programming and scheduling will utilize information

contained in the following sections of the PROMACS Data Base:

- Reséurce Status . ‘ a?roduction Status
‘ . Material status ' . Process definition
P . ' Manpower status . Production standards
'
. - Equipment status . Production
Contract status e Planned Production

'

The process definition will identify a series of critical path joB
definitioﬁs and the resourées required for each phase of the job. All jobs will

fit into one of these pre-defined structures. However, these structures will

be made flexible by use of "degree of difficulty" factors to be applied to each

1

job %hase. This would*allow the use of manpower and time for each phase to be
variéd at the discretion of the production analyst.
| Production standérds yill provide the software package wiﬁh essential
factprs used in calculating_items sﬁch as.length_of job, manpower required, etc.
Job sﬁatus will contain up-to-date information of all jobs in the
production pipeline picture.  Thus, the status of any job will be immediately
available, and comparisons één-be made between all jobs at any point in time.

Resource status will provide a timely.status of all resources needed

1

for programming and scheduling functions.

N
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A more detailed discussion of the data base elements can be found in
sub;section A of this section.

Manual inputs required for the programming sectién will be assignment
of the job identification code (which includes the Major Program), the number
oﬁ jobs to be accomplished within each job identification, the time period in‘
which these jobs will be placed in the production pipeline, and.contractual 1
and specification data, if pertinent.

Manual inputs required for the scheduling section will be the assign-
ment. of the job idgﬁtification number, the type of job, the applicabie critical
paéh, and the degree of difficulty for each job phase. Other input factors
will be assignment of the necessary resource accountability.codes, priority
codes, in-house or contractlproduction by major work phase,.and completiqﬁ

. ’ dates. Theée factors cannot be pre-defined and wiil thergfore have'.to be

‘supplied manually.

3. Output Data
a. The computer softwareApackage will be designed to accept the
o ii ‘specific input data previously described and combine it with the data elemeﬁtsl
contained in the PROMAES Data Base to produce data useful in the preparation
of Format Six to the CIP, Allocation of Resources and Production Committments
Document, Production Plans,.aﬁd Production Schedules geared to various‘orgﬁniza-
tional and functional levels.
Each job will be detailed, showing:
(1) The complete CIP identification number.
(2) Calculatéd length of each job phase and total tiﬁe for the
complete job. '
‘ . , 3) ReSOur’ces required for each phase of every job. These '

resources will be manpower (classified by skill levels within each Division),

‘ -
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equipment (type and amount of hours required), material (type, amount, and

cost), contract dollars, and in-house dollars.

b. Summary listings will be an important system'oﬁtput. These
listings will be tailored to the specific needs of the users, but for each
groﬁp of job inputs processed, they will also iAclude the followingf

(1) Total resources used in each selectéd time peridd. Time
éeriods will be projected'to the end date of the job with the latesé calendar
énd Aate.

(2) Grénd totals for each of the seven year time periods.

3) P;ojection of the étatus of each resource pool based on
existing status on a given starting date and placing each jo@ in the input
grouping in sequeﬁce.

The projection will be segmented at selected time periods to

provide overall resource status at these projected times, and will flag critical

—
T

time periods where resources are not available.

(1) A grouping of fesources projected to be used by each
Division for each timé period.

(2) A grouping of resources used for each program for selected
time intervals. .

(3) A listing of each job in order §f start time, grouped by
branch and section. This wili be a prelimiﬁary schedule. This listing will
also contain projected ldaéing infqrma?ion.

(4) Exception reports that will pinpoint jobs and time périods
where a conflict exists bet&een'resources’scheduled and resources available.

c. Summary and exception reports will be tailored to the needs of

each user and both individually and collectively will provide an overview of

i
S .
! !

1 T
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_ the programming and scheduling process and its problem areas. A significant

. feature about these reports is that they will be derived from the same basic

data. Therefore, all areas will be working with compatible information in

'maklng programming and schedullng dec151ons

'
A

4, A Typical Computer-Assisted Programming and Scheduling Cycle

The key to the effectiveness of the computer-assisted programming

and scheduling system is efficient use of the PROMACS Data Base and judgment

factors applied by Operations and P&D Plant personnel. These individuals will

communicate with the data base to obtain timely and accurate information on

which to base decisions and to eliminate much of the manual effort currently

. expended in computing and copying data.

Figures IV;4, IV-5, and IV-6 are simplified flow diagrams depicting

~an operational concept of the CAPS Model. As shown, it reflects usage by

ACODA and ACDB, but it should be emphasized that the prihciples outlined are

s

applicable to all operating Divisions.

Figure IV-4 depicts a simplified programming cycle for ACODA. The

" time period considered during this cycle is seven years, and the data. is generally

gross; that is, it initially deals with total manpower and total requirements.
These total figures are gradually divided and éub—divided for allocation during
the iteration process. |

The programming téchnique will be used by ACODA in the preparation

of data elements required for the CIP, Allocation of Resources and Production

_ Commlttments Document, and varlous other broad productlon plans prepared by them.

.

Input to the system,. prev1ously described in greater detail, will

consist of problem definition parameters. The output data will provide the

o

+

ot
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V
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1
first programming iteration of requirements and resources. By reviewing these

output reports, overloaded and underloaded periods can be identified, and the

overall balance of the CIP can be determined. If necessary, jobs can be

shifted from one time period to another, priorities changed, and additional

resources made available for critical tim% periods. After these and any other

required changes are made, the procedure can be repeated as many times as

'desired, or the Simulation Model can be brought into the cycle to provide-

alternate solutions. The strength of the model will be in its ability to:

'i) provide many iterations,in a short time, and 2) a list of possible solutions

tha£ meet the initial problem boundary conditions. The input to Ehe Simulation
Model must define the variable and non-variable factors and.the limits of
‘ﬁperation. For example, the»model may be asked to assign start and stop

dates for each job in order to provfde.the.minimum average deviation from the
defined:available manpower. A more complete discussion of the Simulation Model
will be found in sub-section D of this section.

Figure IV-5 shows a typical simplified programming/pre-scheduling

'cycie used to match resource requirements with resource availability. The

time period considered in this cycle is one year. The;inpﬁt to this system is
‘basically the outﬁut from the programming system, and the problem is in matching
resources against requirements. This can be done rapidly by the computer to
produce a "difference listing' showing critical time periods for each Division
in which significant variancgs exist. This information must be evaluated and
decisions made on how to change the data. Again, the Simulation Model can be
used or the changes made manualiy and reprocessed. When an acceptable solution
is determined (against the data contained in the Program Edition of Allocation

of Resources), manpower change requests are prepared to bring manpower and
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other reSOurces'inte alignment with the production program requirements set
forth in the Allocation of Reseurces an@ Production Commitments Documenf.

fhe scheduling hechnique shown in Figure IV6 will be utilized by
ACDB to establish production schedules and subordinate operations for specific
assignments with regard to the availability of in-house skills, contractor
resources and capabilities, equipment, relative priorities, and completion
dates. This pfocess follows the same basic procedure previously outlined,
but the time period is shortened and the level of detail is greater. The basic
time period will be either weekly or bi-weekly, and the de;ail will include
each?manageable phase of every job.

After processing the_input job definitions, the pregramming software
w1ll‘produce the preliminary schedule and summary information. A decision is

)

made, after analysis, to either ut111ze .the prellmlnary schedule or to change it.

T

,Changes can be made and the data reprocessed or the Simulation Model can be

used. In any event, the end result will be more accurate information on which

to“base a decision.

Once a finalized schedule has been determined,. the PROMACS data base

- will be updated to reflect new jobs entered in the production schedule, and all

resource bases will be updated automatically to reflect new usages.
The figures shown.appear as independent systems, but will, in actual

practice, be closer to a 51ng1e system utilizing the same data base and software

programs.- Procedures followed and “type of data used w111 be the major dlstinctions

between the various processes:
5. Relationship to Total PROMACS /
The CAPS Model w111 1nterface closely with the three other objectives

of the total PROMACS, 1. e., the PROMACS Data Base, the ISRS, and the Simulation

)

Model. The ISRS Wlll prov1de ‘up- to-date summary 1nformat10n on which initial

Pty I |

t
l

; ‘).
' vt
l
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; f{ decisions in preparing inpufldata for the programming and scheduling system'can
be based. The PROMACS Data Base will prpvide the necessary information to
defiﬁe jobs and place them in a production pipeline using a set of rigid rules
or constraints. The Simulation Model will allow ACIC management the flexibility

"of réviewiﬁg mathematically optimum prdgrams and schedules based on total ACIC
fesoﬁrce availability and requirements. Management can then choose to accept
sbme‘degree of sub-optimization in order to: 1) distribﬁté work among>existing
orgaﬁizational entities rather than creating a temporary work force to meet a ‘ ' )
requirement, 2)Acqnsider scheduling impact on personnel reaction and morale,
3) to meet a politically important requirement in an expeditious manner, etc.
These human judgmeﬁt constraints will then be imposed on the.CAPS Model to
produce resultant programs and schedules. Thus management and program and

. . production analysts will combine the use of all other PROMACS objectives in a
highly iterative process to obtain information and alternatives leading to
improved programming and scheduling decisions. ' . ’ :

‘ The relationship of the other three PROMACS objectives to the CAPS ' f

Modei'is shown in‘Figqre IV-7 . The diagram points out: 1) the close interface i

"required between the PRQMACS objectives, 2) the iterative process followed in
programming and schedulihg, and 3).the.critica1 position occupied by data

i C anailysis in the ovc.arall proces;. The steps in Figure IV- are numbered to

assist in foilowing the process: 1) Analysis of available data prbvided by

the ISRS. 2) Job definition manual input. 3) The computer-assisted programming ?

and scheduling software package, utilizing the data base, will provide a

preliminary schedule and pertinent summary data on resource status versus

requirements. 3) The analyst will evaluate this data. - If conflicts exist he

| . )

. ; o

i : . '
| .

|

o,
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' ‘ "' maylelect to utilize the Simulation Model to obtain additional information and '
1 alternatives. 4) The progfamming and'scheduling decisions are then made and

‘the data base is updated.

' D. . Simulation Model
. 1} | This sub-section will fdllow a slightly different forﬁat from that previously
‘used in describing PROMACS ijectivesL Examples of potential uses of the
Simulation Model for typical ACIC problemg will follow a definition of the
probosed ACIC‘Simulation Model. Subsequent portions of this sub-sectionvwill
o 'i Y ‘diséuss basic operations fesearch and simulation models, and their characteristics
v  and limitations. - This approach has been chosen because the abstract nature of
the models is such that it often facilitates understanding éo explain how they
can be applied, rather than to mathematically develop the model itself. Also,
N . ‘it is not possible in a preliminary discussion of this nature to completely
define how the mathematical model which will simulite ACIC operations will be
derived.
1. Definition
An ACIC Siﬁulation Model will be a dynamic, mathematical representation
of ;he production cycle that will be used to experimentally solve "real-life"
préauction problems in an aﬁstract form. The representation will be operated
on by a series of mathematical techniques and procedures, such as linear
programming, Monte Carlo theory, and queuing theory, in order to equate the

variables and constants used. The model will be designed so that outside

parameters, e.g., process calendar time, can be varied and the effect of their

change on the production cycle determined.
2. ACIC Applications of a Simulation Model
. " While it is theoretically possible to construct a simulation model

foréalmoét evefy phasé of ACIC’operations, such a task is not intended to be
ro . : '
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wifﬁin the sc0pe‘df the PROMACS effort. The quickest and most profitable

apﬁiiéation of a simulation model is in the areas of programming, scheduling

and impact analysis; and the discussion of a simulation model in this paper

concerns only these applications.

Since a simulation model is constructed to handle problem types -
each with different values of content - the model can be used any time current

values of problem content are entered. ~This allows the model to be used

repeatedly over a period of time as long as the fundamental relationships of

‘the original problem type have not changed.

a. Programming
A major typebof allocation problem arises whén there afe more
jobs to be done than available resources bermit. Hence, a selection of jobs
must be made, as well as 'a determination of how resources will be utilized’ to
get the jobs done. This is basically the programming function. This typical'

ACIC problem will utilize the Simulation Model to achieve the optimum output

‘within the defined availability of total resources.

One example of a programming situation in which a simulation
model would have been helpful was iﬁ de;ermining.how to handle the increased
jOG program outlined for FY 65. The situation called for an increase in the
numbexr of JOG's over the number previously programmed with minimum impact on
other programs, and without a significant increase in available personmel.

With a fixed amount of manpower and a requirement to increase the volume of

output, the obvious alternative was to increase the use of contract dollars.
Since all parts of the JOG program could not be contracted, the problem became

‘one' of selecting the best combination of assignments, either in process or

1
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programmed, that could be contracted to outside companies (staying within the

research models will be a powerful tool in solving this type of problem.

-pipeline. Constraints will also be provided to define the initial boundary

aSsigned completion date, and any other factor which would define the boundary

.Ideally, the various alternatives and their predicted impact would be shown.

From this list of alternatives a solution could be selected. For, example, the

7améun't of additiénal contract funds that were available), thereby freeing the
personnel neéded for the JOG prograﬁ.

| This type of programming problem involves shifting programs,
matching resources with requirements, and analyzing approaches. A simulation

model composed of variations of standard allocation and queuing operations -

b. Scheduling
. Use of a model in a scheduling problem would take a list of
defined jobs (defined in terms of priorities and job types) and investigate

the alternatives available in placing these jobs in the existing production

conditions of the problem. Examples of constraints would be, priority of
jobs which can and cannot be removed from the pipeline, degree of completion

which would preclude a job from being removed, time period being considered,

‘cond . tions and restrict the number of possible solutions.
The model would analyze the problem and its limits and provide a

lis: of solutions which would meet. all the conditions and a listing of excébtions.

"solution could show é list of jbbs that could be worked in the given time limit

‘with all constraints applied. There may be many combinations that would meet

the boundary conditions, and the problem definition must set the limit of

acceptable solutions.’ The problem may be to find the best order in which
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" i to work jobs with a fixed amount of manpower in the shortest amount of time.

E The?Solution, in effect,‘would establish an optimum schedule.

! ; S

i The basic operations research models pertaining to the scheduling
%
{

problem are the allocation, queuing, sequencing, and routing models.
"

c. Impact Analysis

Probably the most sophisticated use of a simulation model will

B e L

be -in analyzing the impact of unprogrammed and unscheduled changes on the

existing operation. If a new job or a change to an existing job is contemplated,
. what effect will it have on the present schedule? Will some items be dropped?

. If so, which ones? Should some schedule items be extended? What is the best

~ et pa

-, approach so as to minimize the disruptive effect? There are many different

o approaches, depending on which factors are defined as being most important.

For example; the model could provide an altermative baéed on not Sringing in

personnel from other divisions. It could provide an alternative based on

utilizing personnel from other divisions. It could provide élternatives based

on using contract dollars, or not using contract dollaré,'with all other variables
 ' remaining‘unchéngéd. The basic operations research models used in this type |

(i t of problem are the allocation; queuing, sequencing, and routing models.

d. Summary

The examples given have been brief, but the areas in which use'
of é simulation model has béen defined are of prime importance in the programming
and scheduling functions at ACIC. The model will not of itself pro§ide the
best answer to every problém, but it will be capable of rapidly comparing many
alternatives and providing solutions. within thefdefined boundary conditions so

- the selection of an approéch can be made. ACIC managemeht, applying human
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factors judgment, can choose to accept or implement a modified version of one

of the alternatives presentéd. Modification will usually lead to something
1éss.o§timum fhan the mathematic#l solution, but more practical because of
institutional and/or personnel considerationsr The important thing is that
ACIC.management will be able to judge the level of sub-optimization chosen by I
comparison against the theoretically ideal solution. Thus, the reasons for
choosing sub-optimization will be emphésized and should serve as strong
juétification for the course of action taken.

3. Types of Operations Research Mbdels

~a. - Models are used to solve problems, therefore a classification of

. problem types can be used to classify models. There is no unique classification |
‘of the various forms of a problem. However, the following eight forms, singly

" or in combination, account for the majority of problems that confront managers:

1. Inventdry, 5. Routing

2.  Allocation 6. Replacement
3. Queuing 7. Competition
4. Sequencing 8. Seérch

b. A brief description of the model types used for each of thése
problems follows:
(1) Inventory models help in deci&ing how much to order, when to
order, how to balance inventory, carrying costs versus set-up costs, etc.
(2) Allocatioﬁ4models assist in choosing among alternafives in

a task and the best combination of existing resources and facilities to maximize

- overall effectiveness. Examples include determining optimum use of facilities,

scheduling, and allocation of financial and manpower resources. This model

" has the greatest potential use in the ACIC production process.

e
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! o . ’ ‘ t
* . ’ (3) Queuing models work on "bottleneck' problems. A queuing ;
-{  problem arises when people or units requiring service arrive at a service point

at which facilities may or may not be available. The problem is to serve the

maximum number of customers with the least number of facilities, and to prevent

-idle facilities, inventory, and manpower. .

(4) Sequencing models deal with determining in which order
\ % units should-be processed to minimize total elapsed service time.
S ; . (5) Routing models deal with defining the optimum sequential

path that must be followed in performing a process.

(6) Replacement models deal with replacement schedules for

equipment to minimize overall cost without loss in efficiency.

' (7) Competition models deal with selecting strategies when

. " people are in conflict.

(8) Search models deal with systematically filing information

. J
S for maximum ease in retrieval and information flow.
4. JOperational Concept

Simulation models are composed of a set of operations research programs.

i ; These programs take the form of equations in which a measure of the system's
overall performance is equated to some relationship between a set of controlled

aspects of the system, such as what organization will do the assignment, and a

set of uncontrolled ‘aspects, such as new charting assignments. The v_alues of
* the controlled variables can be set by.management but the value of the uncontrolled
, " wvariables cannot. ‘
Since a model measures the system's performance, the development of

a suitable standard of measure is critical, and is probably the most difficult

' . part of developing the model. The standard of measure must reflect the relative
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importance of, and conflict between the multiplicity of objectives involved

in a management decision.

e

A simulation model will use one or more of the models described in

parégraph 3 to test various courses of action under simulated conditions

similar to the "real' situation without costly and disruptive changes ‘to actual’

6perations} Conéluéions reached from the simulated situation can then be

applled to the actual operatlons with fairly predictable conseéuences, With
the aid of flexible mathemat1ca1 models and electronic computers, simulation
thug permits experimentation, often trial and error, with various courses of
écﬁibn, and evaluates the potential effects of decisions on a situation under

iaboratory conditions.
} The bésic mddél will have to be supplemented by a set of iimits on

the péssible values of the controlled variables. For example, more personnel
cannot be used than are available. By simulating the industrial decision-
making situation, it can be determined? with varying degrees of accuracy,
those values of the controlled variables which optimize the performance of the
system.. The word optimum does not necessarily mean the best of all possible
solutions, since the time to obtain all'possible solutions may be prohibitive.
Optimum means ;he best of those solutions investigated witﬁin the defined
constraints.

The Qalues of uncontrolled variables change with time. As these
variables chaﬁgé, so must the'optimizing values of the controlled variables.

The model must y1e1d not only a solution under a spec1f1c set of feasible

condltlons, but it must also contain a procedure for determining when significant

changes have OCCurred‘in the system, and adjusting the solution to take these

changes into accdunt.' The adequacy of the solution depends on how accurately
[ .
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the model fepresents the real system, thus testing and evaluation of: the model

.and the solutions is a necessary repetitiveﬁprocess. The optimizing values

“of the controlled variables are expressed as functions of the values of the

uncontrolled variables.

Whereas the matheﬁatical solution to a problem would be impossible
to accomplish manually, use of the computer will often alleviate this problem.
Howe&er,'operations research computations are extensive even for a°computer.
For exam?le, if we have ten jobs to sequence over two machines and éll jobs
must go over them in the same bfder, there are approximately 3,700,000 possible

sequences! Hence, approximate solutions are sometimes utilized to circumvent

computer time limitations. Even so, these approximations are usually better

than the alternatives provided through judgment and intuition.

3. Characteristics and Limitations
a. There are several characteristics that should be emphasized in
the application.of simulation model problem solutions:
(1) Models should be used on problems that are recurring in
nature. “

(2) The problem should provide an opportunify to choose between

various courses of action. i
(3) The problem should have a large number of‘controlled variables.
aﬁd a small number of releﬁant uncontrolled variables.
| (4) The possibility shouldAexist to evaluate results readily.
(5) The proﬁlems should be large and complex as well as,cufrent
and pressing. & .

b. There are alsq'several limitations that should be kept in mind:
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:(1) ~Simulation models are, at best, only an approximation of

"the real situation.

(2) .Opérations research is usually limited to the study of
tangible and measurable factors. Many intangible and qualitative factors, such
as human behavior and motivation must also be considered in a management decision.
Therefore, human judgment factors must often be applied to transfor@ the math-
ematically optimum solutions into the mést_acceptable solution from the institutional
and ﬁersonnel poinﬁ of view.
| '(3) Gobd opérations research studies are lengthy, compiex, and

expensive.

Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040004-5




ER— Yt e e e e S

. Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040004-5

87

. . V. CONCLUSIONS AND RECOMMENDATIONS

s .
A. }Conclusions
ii. ~ Within the context of a total ACIC Management Information System,
PROMACS forms thé major sub-system conceived to support ﬁhe ACIC primary mission
function.
'2. | PROMACS, as conceived, constitutes a feasible, cohesive; and necessary
ﬁanagement information and control system for the ACIC primary mission functibn.
3. Overall PROMACS development ié long-term éﬁd evolutionary in nature.
4. The PROMACS Data Base could.be eventually expanded into a master data
base supporting a total ACIC Ménagement Information Syétem.

5. The ISRS can be implemented in the shortest time frame, and fesult

in improved management knowledge of job status and performance. This knowledge

~will result in more timely corrective action by management to alleviate

identified problem areas.

6. The CAPé Model will furnish more timely and accurate data for planning
and controlling the allocation of resources to meet ACIC primary mission objectives.
/. The Simulation Model will furnish mathematically optimum alternatives

for total ACIC resource alloca;ions to meet primary mission objectives. ACIC
management can accept these alternatives or choose the best level of sub-
optimization on the basis of organization, function or personnel considerations.

B. Recommendations

1. That ACIC accept the long range development phases presented by this

report for the overall PROMACS.

2. That ACIC concur in the short range PROMACS analyéis and design

activities outlined for the ACIC/Contractor team through 1 December 1966.
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1
o PROMACS DATA ELEMENTS

[ This attachment contains a list of the basic data elements
épplicable‘to PROMACS.
| | The data elements have been tabulated into an input and output
column in order to repregent:
1. Those elements which principally serve as input to the
: system.
2. Those input elements which are also used as output items.
3. . Those output elements which have beeﬁ generated by the
| computer for presentatién of information for production

. : , management and control.

Attachment 1

%
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'DATA ELEMENTS -

I. PRODUCTION ACTIVITY DATA ELEMENTS

work

Identification
Major program

Line item

Sub item

Specific job
Edition number/date
Chart Name/Number

b. Direct labor/dollar expenditures ' : P

Skill
Function
Operation
Organization
Hourly rate
Civilian hours/dollars for reporting period
(a) Regular hours/dollars per organization
1. Regular hours/dollars per job
a. Regular hours/dollars. per skill/function/
operation
(b) Overtime hours/dollars per organization
1. Overtime hours/dollars per job
.a. Overtime hours/dollars per skill/function/
operation »
Mllltary hours/dollars for reporting period
(a) Hours/dollars per organization
1. Hours/dollars per job
a. Hours/dollars per skill/function/operation
Overseas civilian hours/dollars for reporting period
(a) Regular hours/dollars per organization

i .

- INPUT -

%
.

WM oMK

XXX XXX
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CUTPUT

Mo oM oX KRN

L

L
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DATA ELEMENTS
Job Status (continued)

1. Regular hours/dollars per job
a. Regular hours/dollars per skllllfunction/
operation
(b) Overtime hours/dollars per organization
1, Overtime hours/dollars per job
a. Overtime hours/dollars per sklll/function/
: operation
(9) Indigenous personnel hours/dollars for reporting period
(a) Regular hours/dollars per organization ‘
1. Regular hours/dollars per job
-a. Regular hours/dollars per sk111/functlon/
operation
(b) Overtime hours/dollars per organization
1. Overtime hours/dollars per job’
a-, Overtime hours/dollars per skill/function
operation
(10) Overseas military hours/dollars for reporting period
(a) Hours/dollars per organization
1. Hours/dollars per job
a. Hours/dollars per skill/function/operation
(11) Cumulative civilian hours/dollars
(a) Fiscal year hours/dollars
1. Hours/dollars per organization
.a. Regular hours/dollars per job
1) Regular hours/dollars per skill/function/ .
operation
-b. Overtime hours/dollars per job
1) Overtime hours/dollars per sk111/funct10n/
. operation .

[y

INPUT

90

OUTPUT
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DATA ELEMENTS

. Job Status (continued)

(b) Inception hours/dollars
1. Hours/dollars per organization
a. Regular hours/dollars per job
1) Regular hours/dollars per skill/function/
operation
b. Overtime hours/dollars per job
1) Overtime hours/dollars per skill/function/
. operation
(12) Cuxnulatlve military hours/dollars
(a) Fiscal year hours/dollars a
1. Hours/dollars per organization
a. Hours/dollars per job
1) Hours/dollars per sk111/funct1on/operat10n
(b) Inception hours/dollars
1. Hours/dollars per organization
a. Hours/dollars per job
1) Hours/dollars per sklo]/functlon/operation
(13) Cumulative overseas civilian hours/dollars
(a) Fiscal year hours/dollars
1. Hours/dollars per organization
a. Regular hours/dollars per job
1) Regular hours/dollars per skill/function/
operation
b. Overtime hours/dollars per job
1) Overtime hours/dollars per skill/function/
operation
(b) Inception hours/dollars
1. Hours/dollars per organization
a. Regular hours/dollars per job

© 1) Regular hours/dollars per sk111/function/

operation
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DATA ELEMENTS

Job Status (continued)

- (14)

(15)

b. Overtime hours/dollars per job

1) Overtime hours/dollars per skill/function/

. operation
Cumulative indigenous personnel hours/dollars
(a) Fiscal year hours/dollars
1. Hours/dollars per organization
' a. Regular hours/dollars per job

92

INPUT

1) Regular hours/dollars per sklll/functlon/operatlon

b. Overtime hours/dollars per job

1) Overtime hours/dollars per sk111/funct10n/operat10n

(b) Inception hours/dollars

1. Hours/dollars per organization '
a. Regular hours/dollars per job

1) Regular hours/dollars per sk111/funct10n/operat10n

b. Overtime hours/dollars per job

1) Overtime hours/dollars per sk111/funct10n/operation

Cumulative overseas military hours/dollars
(a) Fiscal year hours/dollars
1 Hours/dollars per organization
a. Hours/dollars per job

1) Hours/dollars per sklll/function/operation

(b) Inception hours/dollars
1. Hours/dollars per organization
a. Hours/dollars per job

1) Hours/dollars per sklll/functlon/operatlon

¢. Loading/Scheduling

(1)
(2)
(3)
(&)
(5)
(6)
(7
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)

Assignment date

Scheduled completion date

Date job placed in work

Number of days to completion

Scheduled completion date by operation
Scheduled completion date by organization
Direct manhours available’

Allocated manhours by skill

Manhours estimated by operation

Manhours estimated by job

Manhours predicted for periodby sk111
Organization capability expressed in manhours
Number of manhours overloaded

Number of manhours underloaded

Manhours remaining on job

Manhours required per day

Probability Factor

Percent of job complete (required)
Percent of job complete (actual)

Jobs backlogged
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DATA ELEMENTS

Job Status (continued)

"

7
s

Jobs completed

Fh O A0 O®

Job identification

. Edition number

Edition date

. Completion date
. Direct labor/dollar expenditures

Number of charts printed

Jobs suspended

Hh® L0 oo

Job identification

. Edition number
. Edition date

Suspension date
Reason for suspension

. Direct labor/dollar expenditures

Jobs cancelled

O Lo oo

Job identification
Edition number

. Edition date

Cancellation date
Reason for cancellation
Direct labor/dollar expenditures

Major Program/Line Item Status

1.

Assignments/Completions

Number of assignments programmed

Number of new assignments received

Number of jobs in work

‘Number of scheduled completions

Number of actual completions

Number of equivalent completions

y

Labor/Cost Expenditures

a.

‘Direct

r

labor hours/civilian/military/indigenous
b. Direct labor dollars civilian/military/indigenous
c¢. Indirect 'labor hours civilian/military/indigenous
d, .Indirect labor dollars civilian/military/indigenous

INPUT

»

X R XN SRR KN

HoWoN XN

¢
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. - | 'DATA ELEMENTS | | | -  INWUT  OUTPUT
L I;’f P§;$9nn§l Actiyity Data Elements
: | A; Authorized/On Duty
f f‘ 1. Civilian positions authorized by organization by
‘ o " direct and indirect . x %
P .T 2. Military positions authorized by organization by _
direct and indirect . ' x X
3. Indigenous positions authorized by organization ‘
‘ .byld;rect'and indirect o X X
i 4, Civilian on duty by organization by direct and indirect X X
o o ' 5. Military on duty by organization by direct and indirect X S
6. .Indigenous.on duty by organization by direct and indirect X X
R ! ,L; 7. Temporary employees on duty by organization by direct and
SR Ch indirect x x"
:i ;;;T; 1. ,5 8. vTotal‘civilian authorized by direct and indirect . _ . X
q .-,’ - : 9. Total military authorized by direct and indirect ‘ o X
i 10. Total indigénou; éuthorized by direct and indirgct : X
| 11. Total civilian on duty by direct and indirect n X
: ‘?'f i 12. Total military on duty by direct and indirect o x
: B ow - 13. Total iﬁdigenous on duty by direct and indirect : X
 % ‘ :L;} .. . 1l4. .Total temporary employees on duty by direct and -indirect . : x
: no 15. Total direct authorized " : N “ x
f N%'-16.’ Total indirect authorizéd S - ' W C ;‘ X
17. " Total authorized o x
i 18. Total direct on duty ' S : L X
'?' 1§. 'Total indirect on duty ' | | X
! ) ';‘ 20. Totai‘tempofarylemployees on duty ‘ - . , X
‘2 | .21. Total oh duty ‘nbi . i x
’1 ' ‘ 22. . Civilian mémyears allocated By direct and indirect” X X
23. Civilianlmanyéars.utilized By direcg and in&irect ' “ ‘ X
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. T DATA ELEMENTS (continued) o INPUT  OUTPUT
v. j II: ’Pérsoﬁnel Activity Data Elements (continued)
o ' ‘24. Military manyears allocated by direct and indirect b X
25. Military manyears utilized by direct and indirect o ‘ X
: 26. Strength ceiling authorization o ’ x x
: B. Skill Category Data
} 1. Authorized E ) ' . X N 4
. 2. On duty _ ' ‘ : ‘ \ <
: : . -
4 + 3. Training manyears allocated X X
4. Training manyears utilized ! N o x
5. Attrition - T : , T X x
- oo + 6. Vacancies S o . ‘ x- ‘ X
. " 7. Trends . : X
| 8, Eduivaleht trainéd capabilities; ' ) ‘ x X
9. Average years of service time ) X x
C. Other
‘ .l. Detailed in ' ' ' X
| 2. Detailed out X
3. Civiliap grade dispersion . , » X X )
’ 4, Average civilian grade A ’ b
5. Military personnel #o;ation \ - ' X x
o



s Approved For Release 2008/06/05 : CIA-RDP73T00325R000100040004-5
e | | 96
¥ -

v - DATA ELEMENTS INPUT OUTPUT
' ITI. Material Activity Data Elements
A. Direct Materials
1. Type of material : .
a. Identification and nomenclature X X
b. Unit of issue ‘ X X
2. Quantity Used
a. Direct material quantity used by operation x X
b. Direct material quantity used by job : x
: 3. Cost - : -
a. Unit of issue cost : X X
. b. Direct material cost by operation X X
‘ ¢c. Direct material cost by job x
4. Date , . .
. a. Direct material issue date X X
oo b. Direct material used date x X
I
' S 'B. Indirect Material &~
5‘.\ o l : 1. Items Issued L x % .
2. Direct labor factor ' . X X
Voo 3.. Cost per labor hour : ‘x
§ ' C. Inventory level
E , 1. Inventory on hand | ' X x
L 2. Reorder point ‘ - A X
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L - DATA ELEMENTS - ; INPUT  OUTPUT
f Iv, Eﬁuipment Activity Data Eiements
. C ,A. Identification |
: i. Nomenciature ,‘ | . | : X X
f'ji' 2. Location CX %
B. Usage
;i .1. Hours used daily.. ' . ox . x
)
- 2. Hours used reporting period. ' x~
3. Hours usedvfiscal year | ' X
4. Hours used since inception ’ _— ‘ x
d. Maintenance
‘ ',:i‘ ’ 1. ﬁaily maintenance time . X X
. 2. Maintenance time reporting period ' X
3. Maintenance‘. time fiscal year : x -
D. Downtime
1. Daily down;ime-equipment failure I X
2. Downtime reporting period X
3. Downtime fiscal year . : R . - X
E'. Producﬁion Output
. 1. Capabilities : : ' X X
2. Programmed - : - : X X
" 4
3. -Actual. o ' ' ; x
F. Cost -
1. Operation - o ( . ' X X
‘ ' ‘ 1 2. Rental . : o ‘ | ' - X D 4

3. Maintenance ' : X

C
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A - DATA ELEMENTS | " INPUT  OUTPUT
‘ V. Contract Activity Data Elements
g : +; A. Identification | |
; % 1. Purchase Request Number
Lk L2, ResponsiBle ACIC organization S N X X
5 ' 3. Invitation for bid S . , : X X
E 4. Scheduled review X X
’ 5. Description of work"‘ X
6. Date required . X
7. Facility check X X
N 8. Date of contract award: X X
: 9. Level of approval ' . X “x
10. Identification of,contractor‘ x X
11. Type of contract X X
12. Termination date of contract’ x x
: [ 13. Supplemental agreemént - ' ‘ . X X
";,' - B.; Status of Work
. 1. Call number ' x X
iy i 2. Delivery order number . L x X
3. Job status o ‘ , | , X X
o . .~ 4. Acceptance report  . R X X '
: ‘ C. Fj.nancial l ‘
| | 1. Unit cost 'l‘ ' : ‘ X
2. Hourly rate C ' ‘ ‘ I x _x
3.  Estimated cost - SR x X
' 4. Commitments - ;, : A - o X
| | 5. Fiscal year funded ‘ ' ' : o b X
6. Minimum guarantee’ } S . X X
7. Not to exceed amount : X X
8. Obligations |
! ; 9. Object class citation
10. Payments o ‘

Actual cost a _ : : x
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